












I CORPORATION 




a new and higher standard 

ETHYL 

GASOLINE 

T HE anti-knock standard and all-round quality of Ethyl 
have been raised still higher. For two reasons: (l) to 
give you more for your money, (2) to meet the requirements 
of automobiles the motor industry has brought out to take 
full advantage of Ethyl’s universal distribution. Q The new 
cars with high compression engines require fuel of Ethyl’s 
anti-knock standard, and in turn give more power from every 
gallon. Older cars find Ethyl a real economy because it prevents 
harmful knock, overheating and power-loss. QThe new stand¬ 
ard widens still further Ethyl’s margin of superiority over ordi¬ 
nary gasoline. Though it costs oil companies more to produce 
this higher quality, the price of Ethyl today is less, on the 
average, than you paid for regular gasoline only a few years ago. 


<g> Ethyl Gasoline Corporation, 193Z. 


Ethyl fluid contains lead 
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Amazing Little Machine 
Makes Perfect Cigarettes 


• • • 




ROLL-O-MATIC—The Automatic Home 
Cigarette Factory. Not a toy, not a 
pocket device. Size 5" x 5" x 3". All metal 
construction, with handsome, baked-on 
satin finish. Precision made—rollers, 
gears, etc., of solid brass, nickeled. Ab¬ 
solutely guaranteed for one year. 


Tobacco and 
Papers Included 


Imagine a revolutionary little in¬ 
vention that automatically rolls 
and seals 20 cigarettes in five min¬ 
utes—cigarettes so perfectly fin¬ 
ished you can’t tell them from 
ready-mades! They actually LOOK 
SMOKE and TASTE the same and 
draw p e rf ec tly—-y e t this way cuts cigarette cost two-thirds! 
Machine pays for itself in few days—lasts a lifetime. 


IIAHIITC The Most Sensational! 
M I 9 Money-Maker in Years' 


"VTOTHING like it has ever been known 
-i-i before. Called ROLL-O-MATIC, 
this unique invention is entirely different 
from ordinary, bothersome, ineffective de¬ 
vices that are often unsanitary. No special 
glued, gummed or tube papers required. 
No wetting papers with lip or tongue. 
Nothing to get out of order. 

Easy, simple. Just turn the 
crank and there’s your cigarette 
—like magic! Roll ’em for future 
use, too. A “miracle seller” if 
ever there was one—perhaps the 
mr J astonishing profit-maker 
for agents in 10 years! 

Just think. In all states you pay a tax 
of at least 6c per package for ready¬ 
made cigarettes. This way you “roll 
your own” with a blend of the same 
fine Turkish and domestic tobaccos that go into 
ready-mades—and out rf every three cigarettes 
you smoke, two are practically free. 

A BILLION DOLLAR MARKET 

Millions of smokers already turning “ penny-wise’’ 
everyone a prospect. Watch sales and profits 


MAKE THIS TEST 


Place a ready-made 
and a ROLL-O-MAT¬ 
IC cigarette side by 
81 de. They are 
equally firm, full and 
rounded -look alike, 
b}$te alike and draw 

alike hilllbk't twina! 

And think oflffiy 
saving. 


skyrocket with one-minute demonstration that 
shows how anyone can now have perfect cigarettes 
for only 5c a package. Low price and liberal com¬ 
mission plan make ROLL-O-MATIC the most 
amazing ‘ ‘ natural ” seller ever. Even women enthu¬ 
siastic, for papers can be supplied in any shade, with 
gold tips if desired. Complete outfit for monogram- 
ming offered. Mail coupon at once for free demon¬ 
stration offer and full details of how you can earn $20, 
$30 a day and up with this astounding 
little machine. Act TODAY while ex¬ 
clusive territories are still open. Marden 
Mfg. Co., 601 Main Street N. E., Minne¬ 
apolis, Minn. Manufacturers of auto¬ 
matic machinery. 


Marden Mfg. Co., 

601 Main Street, N.E., 

Minneapolis, Minn. 

Rush full details about ROLL-O-MATIC 
.n^w free demonstration offer and facts 
° ° nnr i earn big-money easily. 


Address. 


City. 
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The peace that pennies buy 


Each day, after breakfast, you bid good-bye to 
your husband and he is gone. Miles of distance 
and hours of traveling may separate him from you, 
yet you do not fear. You have no feeling of his 
heing far away—no sense of loneliness or isolation. 
For there, within reach of your hand, is your con¬ 
tact with all the world—the guardian of your home 
• •. your telephone. 

All you see is the telephone instrument itself and 
a few feet of wire. Through the familiarity of use, 
you are likely to take it for granted in much the 
same manner as air and water and sunshine. 

Rarely do you think of the complicated ex¬ 
changes, the almost endless stretches of wire and 
the hundreds of thousands of trained employees 
that are needed to interconnect, through the Bell 
System, nearly twenty million telephones in this 
country and twelve million in foreign lands. No 


matter where you are you can command the full 
use of the telephone. It knows no class or creed. 
There is no distinction of position. All may share 
it equally. 

Every time you lift the receiver you employ 
some part of the nation-wide Bell System. Yet the 
charge for residential use is but a few cents a day. 
For this small sum you receive a service that is 
almost limitless in convenience and achievemeni 
—so indispensable in emergencies that its value 
cannot he measured in terms of money. 

Thinking of the peace and security it brings 
each home—of hurried calls to doctors and hos¬ 
pitals—of priceless, necessary talks with relatives 
and friends—of the many ways it saves you steps 
and time and trouble throughout the month, you 
will know why so many millions of people look 
on the telephone as a member of the family. 
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Laboratory Test 

Crtuc— Zone of Glare 

(a Jr S + \ 1/ DecfcWtod 3b.3% 

/£\ Searchlight Zone Light In- 
\^/ creased 242,8%. 

/ 0\ Flood-light Zone Light In- 
created 715.7%. 

SCIENTIFICALLY CORRECT 

The above teat made with Macbeth lllumlimmeter (a 
>n-Sentilk 1 Instrument for measuring light Intensity! using 
J urd headlights with 33 candle power bulla without 
Z-Hayi and then with Z-Hayi attached. 


The 2-RAYIWAV (above) 


Z-RAY Invention GIVES 
SAFER, BRIGHTER LIGHT 

New'Scientific Device RAISES POWER OP HEADLIGHTS, 
Making Road ns Bright ns Day, Cuts Through Fog ami On¬ 
coming Lights, Yet Ends llllmlimt (!lare anil Dangerous Dim¬ 
ming, Not n Painted Bulb—-Yet Costs Less Than Id Callous of 
Good (ins. Salesmen—Old Tim era and Beginners Alike— 
Pocket the Profit of Their Lives, HEAD MANUFACTURER'S 
FREE TEST OFFER — THEN RUSH COUPON BELOW 
IMMEDIATELY. 

Now. dangers, fears and dlscomfcvrtii nf night driving are abolished by u 
remarkable rtuw Invention called “55-RAY* 1 which "iluocl lights 1 ' the road and 
make* driving at night as safe and easy aa In daylight. Combining ANTI- 
Clj.UtE, FLOODLIGHT and SEAIlUU UOtIT principled, Z-Ilay Irajncn*iy 
Increases the useful light output and pciwtratlng power of arty headlight, 
Hithout change of bulbd. 

"Z* Rays' 1 by red!reel Ins the light n rill marl I y wasted In the air and hi glare, 
literally Hood light the road with a powerful light -f>0 yards to L * mile ahgftd. 
a* well as pear the car, illuminates roadsides and dttrhra. This makea the mad 
at bright as day, makes speedy night driving safe, a pleasure. 


BIG MONEY 

AGENTS 

WANTED Who can 

make *250 to *750 
per month. Wonder¬ 
ful demonstrated use 
of 7#*KAY maketi sales 
and money fast. Get 
details, FREE sam¬ 
ple and money mak¬ 
ing offer MAIL 
COUPON BELOW. 


Light from Z-Ray equipped headlamps will nut 
blind drivers, even when the large*! bulbs are used, 
yet U cuts through light from ancon dog curs, iiem- 
trates fog, smoke and dust. 

Night Driving Made 100% Safflr, Easier, 

Think of It, over two-fifths of the auto nre(dents 
occur at night thousands are killed by plunging 
Into dltehi vh nr crushing head up, caused principally 
by poor road lighting, glare or dimming. 

Send Quick for 
10 Day Test 

Jf you want to really enjoy your car, protect yourself and others and drtvs 
as rapidly and Comfortably at night as In the daytime, our introductory oflor 
enables you to try a pair of Z-Ray« for 10-day ti-st prove whsl they will do 
on. your car at our risk. They at nil headlight* wild anyone can easily, uulckly 
b siull See for yourself how Z-!tay* give better* safer and brighter HkIii nit 
tno road, yet give no glare to bewilder approaching drivers and make night 
driving safe and easy, MAIL coupon fur aafcly’tf sake ffOW. 

FREE Sample OFFER 

Mail Coupon 


Know the full details shout this must nectary auto accessory ever brought 
out- Profit possibilities ns our agent or dbdrHiutor are almost unllmlied and 
wr are offering a, pair of this amazing headlight Invention without tost as an 
introductory offer to those who will help n« introduce It. Get our 10-day 
lRl.i: TEST OFFER, details of RIG MONEY MAKING OFFER and 
liuw to get a pair of Z-Itays FREE. No obligation. Mall Coupon Today, 


Z-RAY COMPANY 


1 Z-fTAY COMPANY. 

I ESDH Balcony Bldg., Karttat City. Mo. 

■ Hush me 10-Day Frw Test Offer, details of agent 

I and distributor money-making opportunity, and how 
I can get a pair of Z-lbji Free. 

1 

| Name...... 


650H Balcony Bldg. KANSAS CITY, MO. I w,lrnsH 

1 City.,, 
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NOW FIX ANY MAKE OF 



BOOKS all ^ ped 

on approval; whether you 
want to qualify as ^toftge 
owner, auto repair expert or 
merely wish to know now to 
keep your own car 100% 
efficient, look at these books 
—they are sent tn you for 
free cm mi nation. TMb brand 
n«w edition has been prepared by a large group of 
America's greatest automotive engineers. Anybody who can read 
will understand therm, for this ureal automobile enevelopetim ia 
a veritable gold mine of valuable fact*. Take ad vantage of 
this offer now; send in the coupon for FitKll examination. 
You (len t pay us a penny, yon don't obligate yourself to 
pay anything unle>* you decide to keep the books. Just tdl 
us you want to sec them and 
the full set of 6 great volumes, 
juat off the pre^a, will be went 
to you. Read them, look them 
over and prove to your own 
Satisfaction that one fact 
alone, which you will find in 
them, may save you an ex- 
pen Hive repair, or help you to 
i\ better job. 


Aviation Motors 
Free Wheeling 
Synchro-Mesh 
Outboard Motor# 
Motorcycles 
Tractors 

All Fully Covered 


Brand New 1932 Edition 

Imagine boots which are sc new that every pace M right im to 
i!ale— wiring di a grams , construction detail*. HervIt* jimbteiHS—ore 
nil right up to the hi mute. Xu where else can you get as com pic to 
ami up-to-date information. Over a million dothira of resound 
luma enabled us to give you the most authoritative books mi the 
subject ever published I, very body luteroateil In automobiles in 
ntiy way will welcome these books published by the wiirld'a largest 
publishers of Technical Cyclopedias (cat, lfjp?) with agendas all 
over the world. 

CAN YOU 
FIX IT? 

Can you take out '‘play" In differ¬ 
ential? Can you Mil the **thtmmy'* 
In steering? Can you reset TIM¬ 
ING! Can you put your finger on 
engine trouble u it limit guessing nr 

Cut you imll M,« ,i after c,iT 
• rtil xi E It" Ckn yijii JiJjrdji annl, yej- 4 ir 
im-L(nni*aLDii,, ipiblG, fuRf ml*. bcirlnilT 

These Books Tell How 

and tell you how to do any mid every auto Job right, the first time, 

b Big Volumes 

S r*.i ly ptfri. n?tr 2,000 lUuMtitiniu, -m-.tiiit t ' jttititu tti 

J-D» tdliibn witi t’-IJ'Ilkini-d fl^Sttlnj tiir. rf^r . fWm i'llllj:, for |rj J*ji' ti*= 
11 l-.vt -■a'U‘4 morn f XTir<-M reflect H t,J?r. <wn4 odf ti-UO dfer 10 (Lit,. H,e& ts Xh> 
■ IxU ■fjeclil u paiL 

A Year’s Consulting Membership FH££l 

IVivH*** &f rrmiijJl me ©f AKW?if*h TmrhnTr*l Horiely *>n »fix 

«u, n umUHi fijiibiem |ar aft* 5r*4r qjlftoijt it UiaLI oUutnjjii Jtr.niEdia.ieJj. 



SEND NO MONEY 


■ American Technical Society, Dept. AA-H, 

2 D rex el Avc. at SHtli St., 

■ Chicago, lillnnU, 

• I WDaSd likf HJ w- S|.f bfUuJ ts*W l-fl llim edition of j*ilf a.,‘HI* bftflka 

p bat '•life out Inj nbltfahcji Id bW. I ■ill pay lb* fern r>nt* ddlTUf f f.V(ra 
J anJ wil] matiie tH U»L, i&d reiurq t-r:. at ptir m 10 d.,-, 

■ aslm 1 lik, iii »hk r ti c*x ] *iH ke 4 you #2 DO than iaJ nrJr U 00 rir 

p fROnlh Until Itu! ,iwri4 prk* cl aolj IZ4JH] la Uni- Yay ire fO ir.rlud* ff«. 

• raniuJliEf faemturatUD Hdl&tlta Iq th? AtneTK 4 Q T«hbk*l isx-jctr. $txl 
J bnjid stir J9J2 

• 

Z Name, . . ..„. 

S Street.... 


■ ( ’hy,, *........State__ 

2 Employer's Name..... 

■ 

* Employer'* Address.-*,***.*...... 

‘ Ttc «CI»a Sl-i*: bfl filled - .1 la, fail. I! n*t emtJujrtd vcLfp ..,* 4 litter 

■ llpltkatcit year w L-rir. 
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NEW INDUSTRY 
NEEDS MEN 


COMPRESSOR 



ELECTRIC REFRIGERATION 


Calls You! 


How lug. money-ranking fin hi 

ti*flri.-, sir. tJW efljy Nunie tnttninr 


^tt ___ _ 

3- K > to SI ,W0 a month JulM ill product Lon 
Service, initalLatlon and n4UHb Fast eat 


-bncketl by Goucrnt Motnitt, General 

■ . ■ -- *f-*Y ("irue trnininr -■»■!.■»1* yc/u for bJt vnr jcb, I'LL* U4 ul5bi *a* 

hy Oorvek IkclvuMtiur. < .u p.- Jj i , :J and btw Urea hAoqtgllliV^ 




ft AVI: id; RMS «i l#«h you now to treatk origi¬ 
nal CAIiTIMi.SVS Pt beme O ,1 yes* can SflLLf Coaf.e ©aq- 

lebl 24 4ml ©fetr COO 4tlwilritl0ni, ATI for DnJj„. 

jMn-J uni ad Oj-Pffl Jar in* iJiJaili, 


Get Valuable New Hook —FREE 

Out a i*- illuHralcd hmk— F,* k in SUrtric Htftij't- 

■Jian— mil „rr It* JjrcJ-4. runil, *:i.iUUl idnq Ui an.luU.ju, 
fftfh. !S^q1 aJiiritutrly frw, LCIkijUl (.IjUmls^n |i- fJn, fi|,L 

Iq VCFUT bulHf lo |tt ialu Chit ir.JuiLry. Writ® 

iMajt 

UTII.1TIES ENGINEERING INSTITUTE 

401 Nn. Wells St., Dtpi. It?, Chicago, III. 

CART09N yoor way 

' to SUCCEI5/ 

DON’T COPY—LEARN TO ORIGINATE! 

$ X 85 

RAYE BURNS SCHOOL, 136 Uhcsisw Hd,, M-^ClBucland^hla 

IlMMEIMi 

AT HOME Voli tan harq hy otir liiudertt anrl 

or i c j Mil t v kE cm m I hi SI nu.1i on. every purled tike Wat ch 
fiuiialr Lu}; lYado m home at i>nod nr heller tlkm at 
a Von cm earn tqanewbil* learnlckE Aridse- 
euro? well faying pOlliion of tint lu businessaierr 
ConiisielltkE our course ol [ttstrucilon, GrcStih 
repalftrl are always in demand ami caru from 
f?0 to |TS net week. For pankiLUn .\ptJlv tr> the 
Wisconsin School of Walclt Ronairlnt 
_ B24 E. Maron fit,. M[IILWAUHgt, W1S, 

RNMRSSSSP'’ 

Our fflfnnu* home-study Poultry Com™ 
t esichtn huw T to net more etlfli.cm feed 
bLll’t. avoid losierf. MeilmEiH used by 
sueotsafiU Poultry ral-erH me world 
bVer. FRKE Hook telLn nil about 
( nurse. Urite today for your G-e* 
copy. Malionql Poullry InalitUte 
P«|it.4l]-L, WanliLnglcm, D, C. 
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SPLENDID SALARIES > 

O 


WE HELP V0U SET ONE 




m 


1* Pieno Typist 
1 L mm tv mid lti.ip 
) .S«arrostrci3 
» Auditor 
) Prohibition Agt, 
) IJJLHurdtt 
Patrol 
) Cliauffcur 
) Watnlimjui 
) Skilled Uboror 
> Postmtiater 
( 1 Typist 

OlmtMl JnUruclls© DultiU. Dspb 1ft, St. LbhIi.Ms. 

FenU Bi* f ill.!' J4(lJruIiti "|law !,j Cf .j|jK jf 11 far 
b-rJlk** mwtf.1 "X" pAlvrlr,. fouiKEi, Ott^r- 
Mltka, ate. ALL SR,Nt FllEE. 

Name..... 

‘Addriasd. .*..,*,,/**.. 


i Py. Mall Clerk 
[ p, o. Laborer 
i R. X’. U. C'arrEer i 
i Special Agent 
i Customs liv^pecinr 1 
i City Malt Carrier i 
i Meat luRticctur 
l P. O. Clerk i 

\ File Clerk ■ 

1 General Clerk i 

) Mat mu i 
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This Depression— 

a golden opportunity for you 


W HEN I he majority of men look around, all they 
see is the depression—men out of work—trouble 
—care—uncertain t y. 

They don't realize that many large American for¬ 
tunes—many great careers found their beginnings 
during tittifs of depression. 

There's a reason—hero it is— 

—hard times make business "bard boiled/' There's 
no room for the lazy—the drifter—the unequipped. 
They are the first to go* Then—next to go are those 
who have lit tie to offer besides "loyalty and hard work,” 
Even "experience” ceases to be important* One 
thing and one alone counts—RESULTS. 

If you can deliver results—depression dears the 
way for you! Many of the obstacles—much of the 
competition—that existed in normal times are no 
longer there* And if you can make good during these 
times, you will endure—you will be a leader in the 
next wave of prosperity. 

The fact is—we know many LaSalle members who 
have been actually promoted-—given higher pay dur¬ 
ing the Inst two years* They are "silting on top of the 
world”—not only sure of their jobs hut ready for 
rapid progress—out in front of the crowd when pros¬ 
perity smiles again—and it will. 

Here are just a few of these "cases”—in their own 
words,* 

Others Laid Off—They Were Kepi 

G. H* P., Chicago, writes, "I owe you for the position 
I got when thousands were walking the streets idle*” 
J, B., Chicago, "Last Christmas, my employer gave 
me a raise, despite the fact that so many were getting 
cuts.” 

M. CL R. F., New York, "I am one of 15 remaining 
out of 523 men in the department when I came* While 
these hundreds have been Jaid off, 1 have received a 
substantial increase in salary*” 

C. L. M., New York, "Tomorrow* I am to become 
the General Manager—and am to receive a substantial 
advance in salary* Incidentally, I was one of the three 
persons in our entire organization who did not have a 
salary cut last year*" 

Naturally, to illustrate our other point—that men 
who train in depression have a decided advantage when 


prosperity returns—we must go back to the hard times 
of 11)21)4921. Wc have plenty of cases there—but 
space permits only these two.* 

Those Used Depression 
As a Stepping Stone 

For more than twenty years, our first man had been 
slaving away at low wages, till finally in 1921. 47 years 
old and receiving only thirLy dollars a week, he resolved 
to be a bookkeeper no longer. He started training, got 
a better job almost immediately—in a depression year 
—a ltd within three years was Auditor with more than 
three limes his old salary. 

Another man, hard hit by the post-war depression, 
saw the opportunity in hard times and became a 
LaSalle member. With the return of prosperity, pro¬ 
motions rewarded bis increased ability until he became 
Treasurer of a large and famous department store at 
a salary more than 300 % greater. 

But why mention case after case when, after all. what 
is most important to you is whether you can take 
advantage of the depression. 

It all depends on the kind of a man you are. Most 
men are waiting for the return of prosperity* 

Such men will be little better off in good times. 
Prosperity will choose the men who have taken the 
depression as a stepping stone to leadership-—as a time 
to prepare themselves for greater responsibilities. 

If you arc in this latter class, find out what training 
can do for you. We will gladly take the responsibility 
of showing how LaSalle training can—if you will do 
your part—raise your pay and push you up. We will 
gladly explain our many-fold service which guides 
your every step to ward success. 

To safeguard what you have—to win advancement 
—investigate NOW* Sooner or later prosperity will 
return. Will you bo ready, safe and secure, for leader¬ 
ship—or will you be regretful of the golden oppor¬ 
tunity you passed up in 1932? 

Why pass up an opportunity for want of a minute? 
That's all it takes to fill out and mail the coupon* Then 
you will know you are not missing a chance. 

* n ll [i(f :i n I .n L t y givenon nruucii 


LaSalle Extension University 

THE; WORLD’S LARGEST 9 U S I h' E S S THAI MING INSTITUTION 


LA SALLE EXTENSION UNIVERSITY Dopt. 66J-R.CHICAGO Michigan Avo. at 41st Street 


Please lull me how I can take advantage.' of depression in tin: business 
“Ten Years' Promotion in One*” 


□ ELisIncss Management 
El Hither Accountancy 
D 1*1 pert Uookkccpliul 

□ C» P. A. CoachJna 

□ Modern Salesmanship 

□ I’ll per Salesman Vf'ratnlrif! 

□ Modern Business Carres* 
O Law: LL. n* Deft roc 


□ Corn mere hil I.a tv 

□ Industrial Management 

□ Modern Porcmanifaip 

P IVrsu tinel M li mltfemc-ll t 

□ Hallway Accounting 

□ Hallway Station 
M A nil tic m* 1 n t 

□ 'Traffic MsnUdvtlKtlt 


Name 


I're sen! Position 


field I have checked—and send alone your free booklet 


□ Credit and Collection 
CurresjKi ud v lie v 

□ Business Entlll&h 

□ Lffectivc Speaking 

□ Hanking and Finance 

□ Commercial Spanish 
P Office Management 


Address 
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LET ME PROVE IT 

Mail coupon below for one of the 
most amazing offers ever made in 
the pages of this magazine 


EARN MONEY 

AT HOME 


YOU cart make $15 to $50 weekly in spare 
or full lime ut home coloring photographs. 
No experience needed* No canvassing. We 
instruct you by our new simple Photo-Color 
process and supply you with work* Wriie 
for pEirlicukirn and Free Book to-day. 

The IRVING-VANCE COMPANY Ltd* 
356 Hart Building, Toronto, Can. 


.... 

* 


MUSIC LESSONS 


YOUR 


Ftm can play mi«ff Itkf this QiHekh' 

Write today forour FREE nOOKLHT AND SAME'LB LESSON. 
LtteUdhuw to learn to play Piano, OTgnn, Violin, Mitmlnlin, Guitar, 
Hanio, etc* liuuitiiietrn or ud vruiced phyem. You nnv ns you learn. 
Costs you only a few cent* a day, Tim up run da of Fntlufled students. 
AMERICAN SCHOOL of MUSIC, 51-F Manhattan PMg.. CHICAGO 
lT7tcii writing to advertisers phase mention Popular Mechanics 


you earn a 
penny less than 
$5fl si week, rush 
the coupon to mr 
f o r m v I' A Y 
RAISING PLAN 
and my amnning new offer. I have 
doubled ami tripled the pay of 
many hundreds of men, who now 
earn $60, $70 and even $100 a week. 
Here; in aci opportunity you toilet 
look into* Investigate NOW! He 
ready when your time comes. I fur¬ 
nish without extra charge. drafting 
tools, drain lie table and other 
equipment WHEN YOU START. 
Drafting in the field of greatest *'J>- 
portimity. It given you the chan 
to break away from low wages ami 
uncertain employment, Doha 
traineddtifUraen find many oppor¬ 
tunities b»r quick promotion and 
GOt JO HAY. W i 11 y ou mi & w er th e 
call? 


SEND NO MONEY 

Don't let lack of ready cosh hold you 
dawn and rob you of flueci-w+. It r s men 
I'm Interested in and I‘in ready, not 
only to train you for a good pay 
position, but to help you In 
Other wuyn, even to 
earn extra money 
wIUIk learn¬ 
ing. Mall 
coupon now! 


ov^V* 


Learn This Steady, 
Good Pay Profession 
from an Engineer 

As an engineer i know 
your neodfl. 1 train you 
on practical work., not 
schoolroom theorlvn. 
When, vour training Li 
rtnbahcJ you are ready 
for a good Draft lag 
job. 

Thousands of DOGE 
Trained Mon Now 
in Good Pay Jobs 

For more than 30 years 
I have been training 
men and helping thorn 
Into good jobs us drafts¬ 
men. checkers. chiefs, 
etc, Dube train tog L« 
known every where, 
Now rm ready to help 
you. If a yacir turn 
now. 

MAIL COUPON 

NOW FOR 
Free Book 
And Offer 


WRITERS 

Don't Fail to read Sonf f?r^ufremtn/i 
of TaikingPtcturrt, Podia and Records’* 
an explanatory, instructive book SE,NT* 
FREE on reQUett* New writers may mail 
song-poems for free examination. We rc- 
C is c, c Drtipoie e* n d a tran ge in usic. a/i d s e- 
cure copyrights, gua ranteetng approval. 

f. M, Hen earner Aim di lei. 1574 Eraidwiy, New Ywk 


New York 
Electrical School 

teaches PRACTICAL ELECT niC ITY 
by its own distinctive method of 

“Learn by Doing” 

No previous prepara Lion or electrical 
knowledge is necessary. Every step 
is guided by expert instructors. 
Individual attention, 

SPECIAL COURSES IN 
AUTO MECHANICS AND AUTO 
ELECTRICITY 

Day and evening classes open all year. 
Start any day. 

il rite for FREE School Booklet , 
Visitors 11 elcome 

New York Electrical School 

Established PJ02 44 West ITtli St,, N, V. 
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Architect 

Architectural 
t' iE111 LLMl; Estimating 
Wood Millwrirkinji 
CuntmrUr it nd Uulldur 
Structural Draftsman 
stturtoml Km: Inter 
Electric Wiring 
Electrical KmiInter 

EU ctrle Lighting 
WuIlUiik:, Electric and G&a 
Hu'Ltdhu; Shop Ulucprinti 


1R urines Management 
luRicc MinaneitiL'iit 
jlmtuiftrU] Manafictncnt 
1 lVtiiEif.H.1 Management 
jTradlr kttniCMMmt 

jAcciittEitiinty 


TECHNICAL AND 

TrleGraph Engineer 
T«r*plwi» Work 
Met t Hitt It mI Engineer 
Mechanic*) Draftsman 
Machinist □ TtMjitiMknr 
Patternmaker 
, rtju’lhcrr □Tlnamllh 

□ Bridge Engineer 

□ Bridge and Building Foreman 

a* En k I ruts □ Bl-»<• I Kn*lnet 

jAvjatiun Engine* 

□ Automobl lu Median Lc 

BUSINESS TRAINING COURSES 
Ctnt Accountant P BililitfM CarreitKindcnce 

C p. Accountant L LetUrtfl* Show Card* □ feisna 

EMdwplu L suawtraphy ami Typing 

F.t cretl rial Wot k QfVitnpirlr CvBUDfm Ml 1 

Spanhli O Frmrti 
Sult'Antanaliip Q Advert It inj; 


INDUSTRIAL COURSES 

I'lumldog tlBteam Fit tins 
Eli>4tlng O VentiUtluu 
Sheet MetU Werter 
Steam Engineer 

SiriitH Electric KmUrn't'r 
Chlil Ivnpritieer 

.Surveying and UlpgtiUf 

Refrigeration 

K, K, l>ocomotJrM 

_ it. it. Action Foreman 
□B, It Bridge and Uulhlttlg 

rotetnan 


L Svrvlt* GMall Carrier 
J Hallway M-til Ciei It 


I Air Brtktt OTrA In Operation 
I j i tu liway Engl i u-er I n B 
] t Jhe eh I *t ry □ n turmacy 
iCn-tl Mining Engineer 
Bol lor maker 
J Navigation 

hvxtik' Overseer or Wupl. 

1 Colton ManufacturltiK 
] Woolen Manufacturing 
Agriculture □ Fruit Cronrint 
J Pou It ry Farming □ Ha d to 
[Marine En sinter 


□ Grade School Subjects 
i' 11 i:lt School Bubjetf.4 
Cottage Preparatory 
Illustrating 
Ca running 
j Lumber I)valer 


Name*.* .♦*.—..*....*..... Address.,,, ..*♦«*«*—.—.— 

at y _____ 'St at e. .♦_ _ — Occupation «...... . . .. . — 

If yo» reside in Canady sewd f»t# fwuiwn to tlte /wtcrndfffiMi CerrrfrNmtrenco ffrtwh CtftmRiflii. fdmff«I P Canada 


11 The Universal University* 1 BOX 5603-Gj SCRANTON, PENN A* 

■fa Without cost or obligation* please send me a copy of your booklet, “Who Wins *k 

and Why,” and full particulars about the subject before which I have marked X: 


'Tin: boss called me in today and 
said, “Fred, as you know, we have 
been laying some men off around 
here. The reason I am telling you 
this is that you, too, were on the 
list to go. But when I received no* 
tice that you had completed a 
course of home study, l figured a 
man that is anxious to make good 
deserved recognition. Pm appoint¬ 
ing you as my assistant P 

“Relieve me, thin diploma from 
the International Correspondence 
Schools is real job-insurance 1” 

If you want to make progress, 
even hold the job you’ve got, it’s 
ncccss n ry to have / ra i ning — the 
mental equipment to do things bet¬ 
ter than the next man. I, C. S* can 
help you* Mail the coupon! 


?» 4 at 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


When writfajr; to advertisers plcuso msnfttm Populor jlfccftanfoa 
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I'M CLAD 
I'M AN ARTIST 



“When I see fellows in other lines being let out 
Tm glad I trained my liking for drawing and became 
an artist. A few years ago I was just like the rest. 
I had a job and nothing more. 

“Now I’m a trained artist—and I’ve quit worry¬ 
ing. Every Tom, Dick and Harry can’t fill my shoes. 
There aren’t so many trained artists—and each of 
us has his individual style. Art tra inin g has cer¬ 
tainly helped me to get up above the crowd. If you 
like to draw, take my advice and enroll now with the 
Federal Schools and train your talent.” 

Through the Federal Course you can learn illus¬ 
trating, Cartooning, Designing, Lettering, Show 
Card Writing at home. More than fifty famous 
artists, masters of modern methods, contribute their 
experience to this course. For 15 years Federal 
Students have made good. Many Federal Students 
are now earning $2500 to $6000 a year—some even 
more. 

Why be smothered in the crowd when Federal 
Training may help you to make a better place for 
yourself. If you like to draw, you may have art 
talent. Without obligating yourself in any way find 
out how the Federal Schools can help people with 
art ability. This may be your answer to the job 
problem. 

Free Vocational Test 

Fill in coupon below and mail for Free Vocational 
Art Test today. The way to make money is to train 
your talent. Find out about your ability. 

- - -.Mail Coupon Now .. 

Federal School off Illustrating 

6132 Federal Schools Building 
Minneapolis, Minnesota 

Please send without cost or obligation to me Free Vocational 
Art Test, and your book, “A Road to Bigger Things.” 

Name. 

Address.. 


City.State 

Age. Occupati on. 


Play the Hawaiian Guitar 
like the Hawaiians/ ^ 


Only 4 Motions used in playing this fascinating instru* 
ment. Our native Hawaiian instructors teach you to 
master them quickly. Pictures show how. Every 
thing explained clearly. " 

Play in Half Hour Easy Lessons 

After you get the four Even if you don’t know 

easy motions you play one note from another, 

harmonious chords with the 62 printed lessons 

very little practice. No and clear pictures make 

previous musical know!- it easy to learn quickly, 

edge needed. Pay as you play. 

when you enroll 

VIT JLn —a sweet toned 
HAWAIIAN GUITAR, C arrying 



WRITE AT ONCE for attractive offer 
and easy terms. You have everything 
to gain. A postcard will do. ACT! 


„_and 

Playing Outfit- 
Value $18 to $20 

■ -- - No erlraa-every thing included 

T OTHER I Tenor Banjo. Violin. Tiple, Tenor Guitar. Ukulele, 
COURSES J Banto ukulele Under well known instructors. 

FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc. 
9th Floor, Woolworth Bldg. Dept. 548 New York, N. Y. 

Approved as a Correspondence School Under the Laws of the State of 
New York - Member National Home Study Council 


Wrestling Book FREE 

Wrestling taught at home, by mail, by greatest of 
all world s champions—Farmer Burns and Frank 
Gotch. Be a wonderful athlete. Handle burger. 
stronger men with ease. Learn the secrets oi ex- 




reo. xeus now we tea 
^at home. Send 2c to cover postage. 
now tor your copy. State age. 

_FARMER BURNS SCHOOL 

A337 Courtney Bldg., Omaha, Neb. 



FOLLOW THIS MAN 

Secret Service Operator No. 88 is on the job ! 
Running down dangerous Counterfeit Gang. Tell¬ 
tale finge r prints in murdered girl's room. 
T7,. r-1 f» V* Confidential Report 
p f66 Operator No. 38 made 
* * to his Chief. Write for it. 

$3000 a year and up 

YOU can become a Finger Print Operator at home, 
mi your spare time, at small cost. Write for con¬ 
fidential full report and details. Literature will 
NOT be sent to boys under 17 years of age. 

INSTITUTE OF APPLIED SCIENCE 
« . ... 1920 Sunnyalde Ave. 

DepLA-135 Chicago. III. 


L 


A W high-grade instruction 

rt BY CORRESPONDENCE 

College, Post Grad, and Bar Ex. Rev. Courses. Law has attracted 
more keen, brainy men than any other calling. Send today for 
catalog. Low cost, easy terms. Standard texts. Degrees. 

Chicago School of Law Dept cHi 1 c , AGo. P iL ® lock 



LEARN WATCHMAKING 

and become independent. We help you secure a position. 

Easy to learn. Send for FREE CATALOG. 

ST. LOUIS WATCHMAKING SCHOOL_PepL S, ST. LOUIS. MO. 

WHY MOT spend Spring, Summer and 
** ** * ITI Fan gathering butterflies, in¬ 
sects? I buy hundreds of kinds for collections. 
Some worth $1 to $7 each. Simple outdoor work 

with my instructions, pictures, price-list. Send 10 rents (not 
stamps) for mv illustrated Prospectus before sending butterflies. 

_ MR. SINCLAIR, DEALER IN INSECTS 
PepL 6. Box 1424. San Diego, Calif. 

HowTo Secure A 

Government Position 

Why worry about strikes, layoffs, hard times? Get 
a Government jobl Increased salaries, steady work, 
travel, good pay. I’ll help you become a Custom 
House Clerk, Railway Postal Clerk, Post Office 
Clerk, City Mail Carrier, Rural Carrier — or get 
into any other Government job you want. I was a 
Secretary Examiner of Civil Service Commission 
for 8 years. Have helped thousands. Get ready 
NOW for the NEXT Railway Postal Clerk Ex¬ 
amination! Open to citizens from 18 to 50. 

Ma«v irnirir My 32-page book tells about the jobs 
CTUW " SwJhEa open—and how I can help you get one. 

Send the coupon for your copy TODAY. 

A. R. Patterson, Civil Service Expert 

PATTERSON SCHOOL. 86 Wiener Bldg., Rochester, N. Y. 

Please send me, without obligation, your free book “How to Secure a Government 
Position." 

Name. 

Address. 
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Amazingly Easy Way 
to get into ELECTRICITY 

Don’t spend your life waiting for $5.00 raises in a dull, hopeless job. Now ., . and 
forever* -, say good-bye to that uninteresting, low pay job. LET ME SHOW YOU 
HOW TO PREPARE FOR POSITIONS THAT LEAD TO $50*00 A WEEK AND 
UP IN ELECTRICITY — NOT by book study, but by an amazing way to teach 
RIGHT HERE IN THE COYNE SHOPS IN CHICAGO that makes you a prac¬ 
tical trained man in 90 days! Getting Into Electricity is far easier than you imagine! 


Learn By Doing In 90 Days 


Lack of experlcnct^iiKe, or ad¬ 
vanced education bars no ono. Z 
don't care If you don't know an 
armature from on nlr brake — f 
don't expect you tol it makes 
no d i ffcrcncu I Don *t let lac k of 
money stop you. Moatof themen 
at Coyne have no more money 
than you have. That's why I 
have worked out my offers. 

Many Earn While 
Learning 

If yon need part-time work to 
help pay your living expenses 
nnd will te]l me your problems 
1 may be able to help you as I 
hiivethonsandfiof others. Then, 
in 12 brief weeks, in the great 
roaring shops of Coyne, I train 
you ns you never dreamed you 
eon Id he trained *»* on one of tho 
Greatest o utla y s o f el oetrical a p» 
paratus ever assembled... real 
dyn nines, emo no s, pow er plan ta, 
autos, switchboards, transmit¬ 
ting stations.. ..every thin gr from 
doorbells to farm power and 
lighting... full-sized., Jn 
full operation every day I 

TRAINING 

by Actual Work 

Ko dull books, no bafllinft 
charts, no classes, you got 
Individual training ... all 
real actual work with only' 
the theory you will need. 
Building real batteries. 
winding real armatures* 



PREPARE FORJOBS 
LIKE THESE 

ITdfe are a few of hundreds 
tif positions la the electrical 
Held. Our free employment 
bureau gives you life-lime 
empley meat at rvi re. 
Arirutufc Expert 
Suh&tqlion Operator 
Auto Elect rid im 
Inventor 

Maintenance Fmdnrcr 
Service Station Owner 
Radio Expert 


operating real motors, dyna¬ 
mos and generators, wiring 
bouses, etc. That'a a glim p bo 
of how wo hel p to make you n 

master electrician* end lit you 

to qualify for jobs loading to 
tho biggest pay. 

Jobs—Pay—Future 

"Two weeks after graduation 
I received a splendid fob, Tho 
main consideration given my 
application was that I wita n 
Coyne Trained man.” re porta 
Harold BoUCV of Illinois, "I 
wish to thank your Employ¬ 
ment Manager for securing 
this position for me,*' writes 
Albert Ynfran. "he sent mo 
out to this Company the first 
day nnd I was employed there 
Immediately," And 1 could go 
on quoting from hundreds of 
letters of successful Coyne 
Trained Mon. What they have 
done, you ulionld be able to dot 

Electric Refrigeration 

flight now, I'm Including my hig 
n e w El ectrl e ll it rig e ration course 
at no extra coat. 


Get the Facts 

Coyne Is your one great chance 
to get in to dec tricity. Kvery ob¬ 
stacle is removed. This school in 
112 years old” Coyne training is 
tested—proven beyond all doubt 
—endorsed by many large elec¬ 
trical concerns. You can find 
out everything absolutely free. 
Simply mail the coupon and let 
me send you the big. free Coyne 
book of 1 GO photographs, .facts 
.,, jobs ,,. salaried , ,, oppurtu- 
nlttee. Telia you how many e&rn ex* 
p^nsea while training and how we 
iwudnt ourgraduaWiti the held. Thia 
doea not obligato you. So act at once. 
JtUBt mail coupon r< 

Get This 

FREE 
Book 



Now in Our 
New Home 

Tb la I it our rie iv fire prom f, 
modem home wherein la 
I in* tailed thousands of 
dollar*’ worth of Elec¬ 
trical equipment of all 
kind*. Kvt:ry com Tort 
.nd convenience has been 
.rrangrd to make you 
. nippy nnd contented 
during your training. 



I H, C, LEWIS, President 

COYNE ELECTRICAL SCHOOL t Dept*A*7* 
| 500 S. Paulina St*, Chicago, III* 

i Dear Mr. Lewis: — Without obligation tend me your big 
fl frt'D catalog nnd nil details of Free Employment Service 
| nnd your now Electric He frige ration course. 

j Name ....*.* 


ELECTRICAL SCHOOL 

A H Ed H, C. LEWIS, Pros. Founded IH99 

500 S* PAULINA ST., Dept* AX-72, CHICAGO, ILL, 


Address, 


City. 


.State. 
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AMAZING NEW LOW COST 

Nowt Dealer Bulea and profits sour aa sensational new dll burner, fully automat! o 
and guaranteed, pets tho pace fur low price sad cheap operation. UCOMODEL F 
bums Hie cheap grader of furl nil and 21 \lV«l CuaAt Diesel nil At a Fnutfon vt M'/mJ You 
S.W PtttfinQfotCoait KpOa forever dirt, trouble, iiuIhc. nml responsibility. It s the 
world a lowest priced, a to Hilling power oil burner, and It’ri ynurs on the easiest tennd. 

ever offered. 


Latest Features 

TI tick of It. You cun enjoy freedom 
from heating cures, tills groateat of nil 
homo conveniences, and AGTt&tJJ.Y 
KAYK MOXEYI Eadipped wit h new pack- 

(nelfi 


Abvii.Wlyti^ I>dji if, I r|w klgr 


ri»-» 


LACQ M IFitH AL 


Act NOW! 

End yotir winter worries forever, install 
LA CO MODEL F. Write for complete 
Information and the low C0«t of siuto- 
rniitlcaJJy heating your home. Him ply 
►tatc number ruoiita you want to heat, 
ami type of heating system, D<j It now. 
SPECIAL OFFER! 

Model as Low as 

CIO Crt MINERAL WICK 

fc ■ jlf C]l, PI ]l?i t.R. ri.tr,! 1 tj l . (J hr.iJ 

tsuru# it »iUi lit. A W I mI rI>' iLc »r,rM’i 

l''*«l I'fi'rJ. Itl i [«r4!« i> 1 I I'Mrc.r r. Anjbod* 

£*» Lr,tl >|||] L Fill Jsif I ^ tutr-i«#.!n^ll lUmiml 

t.unT.r»ct finriikt tqtAli* iheip. ?tl i,p#*! *rril r.udeli 
A* |.p« M i!2.A0. Wm« lor £ FECIAL OTTER. 


Special Dealer Offer! 

Di:lt ibnNiM, d-ralrn. -paw] Amu* 
tm Opp.iriunity. SPECIAL OULU 
OPEN. NorllKEitnfpi fill tjj 

Snventmespt. Idhfl rul IJi 

cauiil*. Write frijiiiedlntcly. 


Qu/ef-\zed 

Here's why Ijico is so quiet, mo clean, so eco¬ 
nomical- The I-A CO QU1HT-MEES FLAMH. 
retail t* fruit] a new method of <1 iiTusI.jist the oil umi 
nlr almost Instantly under low spiral velocity. 
Creates an Intensely hut, laiy, and uoIhHpm 
flame moving upwardly t hru the central portion 

■ I cOEabUtl i n rS.iT.I'^f, fcvrtjt fail c>f nil ii rii-rLt ai. t Iturhril. 
A flran- Lr,f»Pii!<wfi| fliir.t Jfo «u!(, Ks> H.-4kt. Jl't 

Cjl'ILl -IVh 1» 1‘ 11 j* fe-btDinntic 4>i1b imptjp thcm.4nt int 

■ r 3-~k aviceb. 


LACO OIL BURNER CO. 



EN—BOYS 
18 to 45 


RAILWAY POSTAL CLERKS 

MAIL CARRIERS-POSTOFFICE CLERICS 
GENERAL CLERKS-CUSTOMS INSPECTORS 

$1700 to $3 400 a Year for Life 


TRAVEL- 

-- I l 


SAN 


PIN MONEYS £$ 


You 

Our beautifully illustrated book tdla how. It tells all 
about our new methods of art decoration, art treat¬ 
ment and how anybody can learn without previous 
training or experience. It contains page after page of 
hnmlsome color ill hat rations of what you can make Br il 1? IT 
and aelL You cun make good money ami this book ia *■ -TV Up ML 
Our system is amazingly easy to learn und the profits arc larger 
than in almost nay other business, You can produce beauti¬ 
ful fmighed art objects almost from the beginning. You tion T t 
have to know how to draw or have any cstperience. Begin 
making money now. All supplies arc sent lay ua with the in- 
b true Lions and many have made $25 the first week. Some 
society women have taken up this work for their amusement. 
Either way, pleasure or profit, it's the moat delightful home 
work you cun imagine. Write Now for your copy of this valu¬ 
able book; it’s FREE, 


FIRESIDE INDUSTRIES, Dcpl. 66-G, Adrian, Mich 


"uty-fil . __ __ t _ _ ■ 

rapid advancement. Many other 0. H. tJovcmment Jobs. City and 

fc-LLUlr>- rilidrALi Hu4 umt tklArt. CciAiiiiAA Kiik r^Mrilioji utuUly *j;L, 

STEADY WORK , 

Cut coupon mid mall It before turning; the p&gft. 


f COUPON 

FRANKLIN INSTITUTE, Dept, 5179, Rochester, N.Y. 

,tu>f] to me. free of charge, m a Tull description or tha 
\ (h^man ch«di«| W\wc; (2) 32-paste book. with list of potd- 
' tinnd obtainable; (Tt> Tell mo how tu cot Hie poalUtm cheeked 
I Rail mij Path I Oak (SI f lQ0 la 52700} i C r n r r j I Clerk (JI2E0 [a S2SWI) 
| i iPoilflffice Clerk (51700 la 52200) I Cudomi hspeitur (S2KJ0 !q S33(HI) 


| [ |Cilj MiH Carrier ($1700 la $2100 

| .Y«me 

( . Uhfr^jj... 


□ IturaI Mail Carrier(52100 la $3100; 


When ivrititiff to advertisers vlease mention Popular Mechanics 
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Yet a short time later she was amazed at the progress 
I had made BY MYSELF this easy home-study way 


VOR MONTHS I had been taking 
1 lessons fmm a private toacher, pro- 
greafdng slowly but surely to a time when 
1 would be able to get the iiiurical good 
tinirfl I craved. 

And then—because of bun incus I had 
to move to a small town where there watt 
no mu pie teacher. 1 wan in despair, All 
of the long weary hours I had spent prac¬ 
ticing—to way nothing of the money— 
were in vain. My toucher too ivaa sorry 
to ejcc my musical advancement stripped. 

And then, while looking through a 
magazine. I saiv an advertiprmriit for the 
U. S. School of Music which claimed 
that learning to play by their method— 
in my own home—without a private 
teacher—was actually an easy as A-B-O* 
They offered to prove it by a free dem¬ 
onstration Ltjpnii, 

I could scarcely believe it, and I 
showed my teacher the ad, 

"You'll never learn/'aha cried, "You'll 
only waste your money'. No one can 
Jearn to play that way/' 

Rut I was desparatc and 1 derided to 
investigate the course. When the free 
demonstration lesson came, I saw at 
tm pc' that my teacher had been wrong, 
for here, at last, w ns a 
method of learning to 
p!ay right in your owti 
homo 1 —with no outside 
aid — and in less than 
half the usual time. 1 
sent for the course at 
once. 

These fascinating lea- 
suns were like a game. 

Everything was right tic- 
fore me, notes, pictures, 
text, everything I needed. 

Almost before f knew it 
I was playing real tunes, 
right from the notes. 

Several months later I 
was at a week-end party 
in my old town. My 
teacher was a guest at 
the party also. When she 
asked me how I was get¬ 
ting along * I told her that 


1 could now play most popular music, 
ns well att umo classic id pieces, 

Who laughed. "You'll have to prove 
Mint to me. Bill/’ 

" All right," I said, as I walked over 
in the piano. 

" What does Bill think he'« going to 
do?" someone^asked, 

"It's just 1i3h little joke/' laughed my 
teacher, "He's making believe be can 
play,'' 

"That's right/ 1 I said, " It’s a joke— 
and a good one." 

Higlit then l swung into the haunting 
refrain of "Time on My Hands.” I 
know that they were waiting—ready to 
jeer. Then 1 senwid ft change. They 
were listening, really listening with en¬ 
joyment and surprise. At the end of 
the piece 1 turned smiling and faced 
them, 

"Why, Hill!” my teacher exclaimed, 
"how did you ever do it? A few months 
ago you could scarcely read music,” 

They all fired questions at me. How 
had l horned in such a short time? 
Where had 1 studied? How had f found 
jx teacher? But 1 kept my noeret to my¬ 
self, In a few minutes they were all 
begging me to play for 
dancing. 

Later that evening my 
former teacher asked me 
again how l had learned 
to play so well, m quick¬ 
ly, When 1 told her I 
had learned solely through 
the famous U. is, School 
method, she could hardly 
believe it. 

"All that you've told 
me tonight has been a 
revelation, Bill, You 
know, I'm convinced that 
the U. S. School of Music 
could hdp me, too—help 
me teach others to play 
easier and quicker," 

You. too, can learn to 
play your favorite instru¬ 
ment right in the privacy 
of your own home, with¬ 


out the aid of a private teacher, and at 
an average cost of only a few cents a 
day! 

You can’t possibly go wrong. Firnt 
you are iold how to do it—theu u picture 
jftcuca you how—then you do it yourself 
and hmr it. 

Free Booklet and Demonstra¬ 
tion Lesson 

To prove how really simple thif* course 
ie, the U. S. School of Music has arranged 
to send you a Demonstration Lesson and 
Explanatory Booklet — absolutely free! 
Nii matter what instrument you choose 
to play, the Free Demonstration Lesson 
will show you at once the amazingly 
simple principles upon which this famous 
method is founded. You will see for your¬ 
self just how anyone can learn to play hi® 
favorite instrument by nofe 1 in less time 
and at a fraction of what the old slow 
methods cost. The booklet will also tell 
ynu about the amazing new Automatic 
Finger Contrai. 

li you want new popularity—if you 
want to have a host of friend* and bo 
invited everywhere—get thc^c musical 
good times, you've been missing. Fill in 
the coupon below—at once! Don't delay 
-—you will not be obligated in any way. 
Instruments supplied when needed; cash 
or credit. lj r a. School of Music* Yd 
Brunswick Bldg., New York City, 


U, 8. SCHOOL OF MUSIC 
76 Brunswick Bld£. t New York City 
Please send me your free book, "How You 
Can Master Music In Your Own Home,” 
with inspiring message by Hr. Frank Crone* 
Free Demonstration Lesson and particulars 
of your easy payment plan. I am Int-creatcd 
|u tne full owing course: 

Have You 

............._ Instrument?... 

Name...... — . **,**,.....* 

Address,, ..V.**.»».... 

City,. .State. 


PICK YOUR 
INSTRUMENT 


Piano 

Orijaii 

Ukulele 

Cornet 

T combo no 

Piccolo 

Guitar 


■Cello 
Man John 

Haro 

Saxophone 

Flute 

Clarinet 

Violin 


Hawaiian Steel Gullar 
Sight Singing 
Voice and Spercti Culture 
Drum! and Tract* 
Automatic Finger Control 
Ganjo (Plectrum, S- 
String or Tenor) 
Plana Accordion 
Italian And German 
Accord kh 

Harmony and Competition 
Jun|on T Plano Couirie 
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"We iieab a lot of talk about politics iht^e days, Men are 
running for thil office anti that office and asking for our voles* 
They point with pride to various planks in thdr platforms. 

"Well, I have a rtea» plank in my own platform this year I 
Tm tired of drifting along on my job and not making any 
Pregret or any more money* I figured it out—wbat I need 
h training, and I'm getting it. I T m using my spare time to 
study an International Correspondence Schools Course/ 1 

Are you standing still on your job, without prospect of prog¬ 
ress? Look tint — it's a had signl Opportunity limits its 
knocks to those who arc prepared to capitalize the advantage* 
ThU coupon is an opportunity. Mail it todayl 


INTERNATIONAL CQRfl ESPGNDENCE SCHOOLS 


“TkelMjWfOl rBffffHfir" Box 5605-G, Scranton, penna. 
Without foil of aid I git Ion, ptei5& send ms a cop? of your booklet. 
•"Who Wini and Why,” aiuj full pjutlculara about tho *ubk*ct 
let or a Which I fciv» tanked 


TECHNICAL AMP 

□ Ardiltcet 

J Architectural Driftimutt 

Building Kithnaling 
Wood MIHwvrfclBg 
Contractor and Builder 
Htrurturjl Driftsnwn 
structura| EhffjQMf 

KitetrIs wiring 
Electrical Engineer 
- KU-etrJf Lighting 
ISV 1< If a# t K loft r i e a mt fi n, i 
Bending Shop I dm print j 
Telegraph Bug Inear 
Tule|iJtLKin W'JJ fc 
Mi’ciuuitckl Eng the or 
Me oh□ n leal 11 ra 1 1 Aina n 
Mach ltd Ft QToofttialter 
Put to nun a her 


PipclUter OTInnalth 
Hrltlafl Engine or 
Rridgo .’ijui .liuiNIine Foreman 
'j--* Eng ini'* □ l>L*tl Eh^lnca 
Aviation Engine* 

BUSINESS TRAINING 

TRustnsis Viutimni 
Unice Management 
Induitriu MahiEctnont 
rersfnnd Management 

Trams Management uvmiwmw 

Aft-flUnUncy □ foil Account ant n Railway Mall Clerk 

U t, AnraunUht iGradai Srh™*! Ruhi.* 

i took keening 

fSfiwnts* . PCoitew p^puitd* 

. *1 , J Illustrating OCarUKmlng 

Sale^tiunihip □ Advertising J Lumber Dealer 


INDUSTRIAL COURSES 

Automobile Mechanic 
_ Plumbing □ Steam Fitting 
J Heating □ VeutiiiUbO 
J Sheet Metal Worker 
Steam Engineer 
iSEeam Electric Engineer 
Civil Engineer 
_ MurTeying find Mapping 
He frige ration 
It r TL Locomotives 
H it. Section Foreman 
U-ltd!ridge uml Itutilling Forera a n 
Air Brakes □ Train Ope rut ion 
Highway Engineering 
Chemistry ntMurmuoy 
Coal Mining Engineer 
.V nvl ga 11 on D JJol h -r m ak er 
Textile Overseer or Supt, 

Cotton Manufacturing 
Woolen Manufacturing 
Agriculture □ Fndl Growing 
J'ouliry Farming O itmilo 
Marine Engineer 
COURSES 

Btularts Conit * non denes 
LeUering Show C *r di □ KI e n i 
Stenography and Typing 
Completo CotnmercLl 
Civil Service □ >U!l Currier 


Name .....,„.,„** 
Addrcia...,,,,,.. 


..Agfl.. 


City...,, 


....State.. 


Occupation....... 

It you re title in (Mmufo, trttil this coupon to (Aa 

rcfiwrdrttfu /aF/iaot* f^i ri*j JI jji* Limited Montreal, Canada 


ELECTRICAL 
ENGINEERING 

Complete Course in One Year 

A CONCISE, comprehensive course in Eh'ctricil En¬ 
gineering to prepare ambitious young men of limited 
lime for new opportunities its the el ret ideal field* 

39 years' experience assures you maximum training 
in minimum time. 

Theory and Practice Combined 

Theory and practice are closely interwoven in class- 
room and laboratory. Mathematics, Engineering 
Drawing and Intensive Shop Work, Students eon- 
struct motors, install wiring and test electrical 
machinery* Fireproof dormitories, dining hall, 
laboratories and shops. 

Prepare Now 

Bliss men hold responsible technical and executive 
positions. Catalog on request, 

ELECTRICAL 
SCHOOL 

HG Tflkoma Ave*, Washington, D.C, 



BLISS 


AccTOnTant 

UtitullTt ArfomitiDti ind C. P. A/a omn 13,000 to 110,000 i tcu. 

'Ihcitfiangjef llnm- eik« 4 tn*ta. Only B.IHJU CrftUked Public Acromrt’ 
mU m thn UniLcd SjUti'i. Wa traln you LhomLy at hom** in »p«r« Ursa 
fi>r l' L’. A, Liainifi jiLuna or f ic l-uuv« u.,Ti-<?uu1 1 ci u |u?ilonna, i’revii.u* 

r * iir-rl, r..;i' qjiinfif B^uTy. 'Jr^iiiinir uthJi-t tli li BMp^rvmion nf 

William It. Cidlcnhulz, A. M-, Ij, |', A., ninl n l-ittfi’ malt uf n I'. 

A."i, tap] Nil I n (T m pm!)* 1 r* df thu AmprSi'iiri IiheIujIb A^cfumtanta. 

Wilto for fi-^c hoolc. 11 AtonynUfitr. the IToi**iten that I'ayo.'' 

LA &AU.E EXTENSION UKUCnstTY finpt. 004-11 CHICAGO 

Tim World ■ J-HfEoit flufclniia Ti,l n lnj lr»*t|1u|lon 

Ultra- 
t) modern 
Piano 

Jazz taught by mail. Note or ear. Easy rapid 
lessons for adult beginners. Also Fclf-instrue- 
tion system for nd van red pianists. Learn 
Basa Styles, G7G Jazz Breaks, himdmls of 
Trick Endings, Hot HliyLhms, Sock, Stomp 
and Dirt Effccis; Symphonic and Wicked 
Harmony in latest Fladio and Jlecord Style. 
Write lor Free Booklet. 

_ wmfiHAN ruio imn* iiji ■* uw st., in iatiirt,C 4 iit 

CHIROPODY 

AN UH CROWDED PROFESSIONAL FIELD 

Th»roughly trained Font SpedalkU needed everywhere* 

G rowing. retnnneratiTe branch of medldne. World's kirg- 
c. ! ■ r]n:-ij 1 oir v rs 2 ycar coim-e. 11egree : Doctor nf Surgi¬ 
cal Chiropody, IDih successful year. Nationally known 



r op odist a, physlciana, surgeon hi, {irfhbiutlista* 
IK, 0001: real ed annually In clinic, h'lm^t sofen- 


.... ropo 

Frail nf chi 

rhcmiHls. ___„ ___ _ ., lw ,„ w , k „ 

tilln equfpmenL Itcciuirementi to cuter—High School 
tlhilonia nr equivalent. Write for eiilnlng. Dept, UllM. 

ILLINOIS COLLEGE OF CHIImPODV ANO FOOT SUnCERV 
13^7 NOrlh ClaiJx Stro«l, CIUColO. Illliioli 



MECHANICAL DENTISTRY 


SEND FOR 
FREEBOCK 

Big Money — M*n NtEifnl Eterywiipro, Tin?) 
money-making biislne&s eaally learned In day or rtc-nNu* 
erp-dixip. Practical, indivkliLd truining, I any teritta. Write 
NO W fur treo catalog P ami special tool oHar* Address 
Hi KU SCHC:-L CF ViZtt'uZl.L CEaTtSTnT - 125 W. Jill Sliwh HPT TPPK 

$60 a Week in AVIATION 

Write now fur FREE Hook that glvc=$ nil detain About thki training 
and a FREE FLIGHT. RiG SAVINGS OX FLYING INSTRUC¬ 
TIONS. Walter Hinton, Pres*. Aviation Institute of tr, a, a.. Inc., 
8_tj 11 e_fl01 -N, 1115 Con nect lctit_A ve^ _ X'. W. * VV aahlngt on, D * C* 


100 S Improvoment Gnartmtead 

|W r c build, strengthen the vocal organs — nor 
I with tinging IcaBanit— but by fumiurNuntully sound and 
1 Fcientifically comet tiloif exercised *. .und nhioluto- 
I \y Dunruntea to hnortmi nny ulnglrni ornpcakiiut voice 
1 of leu^I Ipp.% * * * W'ntfljfpr w^fLLtflrfiil voir® thCMik - frru, 

I JA'nrtv WII i fOU run Iru►■*¥■ Imvo Itiu vulfo you winl h Hu litrra* 
j luro sent to ainyonu under IT yenn uiiL'-j tiirnud \iy fir. ru. 
PERFECT VOICE IHSTlTlITE, Studio A-13S 
30S No. Mlctd|f*in Avo., Chlcngo 
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I will train you 
a at home 

Lx** 

lE w Radio Jobi 


Pioof 


$ioo a week 

*' My earning* In Radio 
nrc many times treater 
tli an F ever expected they 
wonh| In? when 1 enrolled. 
They seldom full under 
SJOd a week," 

K. K, WINBQRNE, 
V2Q7 \V, 4$th Ht„ 
Norfolk* Va. 


$SOO extra In 6 
months 

"I Hud I made 1500 
from January to May In 
my *parc time. My bent 
week brought me $107. 
I tifrnuld Lava taken It 
long ago." 

HOYT MOORE. 

It. R. 3, Hot 010. 
hid kina poll*. Inti.. 


If you are dissatisfied with your present job; jf you 
are struggling along in a rut with little or no prospect 
of anything better than a skinny pay onraldpe—elljS 
the coupon NOW. Get my big FREE book on the op¬ 
portunities in Radio. Read how quickly you can team 
at home in your spare time to be a Radio Expert— 
what good jobs my graduate* have been getting—real 
jobs with real futures, 

Many Radio Experts Make ISO to Si ao a Week 

In about ten year® the Radio Industry has grown 
from 12,000,000 to hundreds of bullions of dollars. Over 
HOOtOOO jobs have been created by this growth* and 
thousands more will bo created by itu continued de¬ 
velopment, Many men and young men with the right 
training—the kind of training l give you in the N. R. L 
course—have stepped into Radio at two and three 
times their former salaries. 


Special Free OSSer 


Act naw anti receive In addition to my biff 
free bool; " R| ch Reward * In Radio," this Serv¬ 
ice Manual on 11, C.. A. C, and battery 
eraied mis. Only my students could have this 
bonk In the past. Now readers of this maga¬ 
zine who mail the coupon will receive it free. 

Overcoming 
hum. nnlttsa of 
ail kinds, fading 
signals, broad 
tun Lug. hmvls and 
osc! Mat ions, poor 
distance recep¬ 
tion, distorted or 
m billed aIgnuts, 

f ioor Audio and 
tfutio Frequency 
am fill Heat Ion and 
other vital infor¬ 
mation is c«n* 
tat tied lit It. Get 
a free copy by 
mtilling the cou¬ 
pon below. 


Jumped from $i£ 
to $ioo a week 

"Before I entered Ra¬ 
dio I wan matting $35 a 
week, IjlhI week I earned 
$111) servicing and atfUlhg 
Hud1 1 is. I owe my BOO* 
cos8 to N. It. I." 

J. A. VAUGHN, 
Grand Radio *t 
A put Lance Co.. 

3107 H. Grand lUvtL, 
St, bouls. Mo, 


NEW Radio Equipment 

for Broad Practical Experience 
■ Given Wtfhoirt Extra Char ge 

With this equipment you work out many of the 
things you read about in your text hooks. From It 
you get {he valuable ripcricne*? that tells an expert 
from a beginner In a short time you have teamed 
what would take yearn to learn Lit the Held, v ou 
make experiment* Illustrating ihe Important prin¬ 
ciples In the 25 beat known receiving acta. 


Get Heady Now for Jobe Lika These 

Broadcasting stations use engineers, operators, station 
managers, andl nay up to 15.000 a year, Manufacturer* 
continually employ testers. Inspectors, foremen, engineer?, 
gen'iccmcu, buy era, for Jobs pay I tig up to $0,000 a year. 

Radio Operators on skips enjoy Life, nco the world, with 
board and tods lug Tree, and get good pay bralde*. Dealers 
and lobbera employ service men, salesmen, buyers, man. 
agers. and pay up to 1100 a week. My book tells you about 
these and many other kinds of I enervating radio lobs. 

Many N, R. I, Men Have Made ftieo to 91,000 
in Spare Time While Learning 

The day you. enroll I scud you material which you should 
master quickly lor doing 28 Jobs, common In mottt every 

neighborhood, for spare time money. Throughout your*. , * •» m 

course I send you information on servicing popular makes of 1 fla’V'f 1 npl | nlpH 
seta; I Rive you the plana and Idea* that have made *200 to , i ji 

far X, R. I. studQtttaiti their ih pare time while study- BR Cl tnplCft lll€ 

salaries of many 

Talking Movies, Television, Aircraft 
Radio Included 

Special training In Talking Movies. Television and home 
Television experiment*, Radio's me In Aviation, 

.Servicing and Merchandising act*, Broadcast¬ 
ing, Commercial and Ship Stations are included. 
i arci so sure that X. R. 1. can train you satis¬ 
factorily that I will agree In writing to refund 
every penny of your tuition If you are not .satL.+- 
Aed with my LaseoPs and Instruction Service 
upon completion, 

64-Page Book of Information FREE 

Get your copy today. It tells you where Ra¬ 
dio's good Jabs are. what they pay, tcILs you 
about my course, what others who have taken It are doing 
and making. Find out what Radio offers yum without 
the slightest obligation ACT NOWl 


ing. My course is famous as the course that pays fur i 


Find out about 
this tested 
to 


J. E* SMITH, President, 
National Radio 1 intitule, Dept. 2FP 
Washington, D f C, 


J. E. SMITH. President 
National Radio Institute, Dept. 2FP 
Washington, I). C» 

I vuit (n lOf «f jnni Sp«i*l OlTrr r 

Bond SUP yfjut l*i> Irfu-il*: "'Ifruldr Wiwllni in t) C„ 

A. C. jy.il UfclWF Sell” ai,| ” It loti Lft Radi..' 

j uuj*ntand itiii d > i twi oMiuii to* »uJ il.«t n° 
cn.au wj]] call. 


i NAME.. 


Lifetime Employment feme to all Qmdmtel 


address.... 

CITY,.,...ST ATE. 


*M* 


When tcritinij to advertisers please futmffon Popular Mechanic v 
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BOOKS SENT FREE I 

ON APPROVAL* 



5 Valium** Urn ml Xvw Killlloii 

Only l fi m I in i U's u cl ay w I th t hrai* VV < > NP KH 
HOOKS will prepare ymi loro flood drafting 
Job In lead tfuin n year. Mechanical midi 
architect i inti drafting from tiLrnple straight 
lines to Important complex plan*, a tttp at 
a time! Built especially fur ht-cInner*, for 
men wlLit only grammar schooling:. Draft¬ 
ing cronm prattler, FLUB EXniNEER- 
[\n, msdr easy antJ drar. lociud« tom- 
pitta taurifl In bluvptfnl reading. 

Big Field Bis Demand Big Fay 

fVimtx^nt d»*ftiram »r« ■■ r* lJt pv**itd ts, i* in 

*]| builjjiae And! .jrli-( |j-‘ir» *1 I JO C>0 in 

11 On H' J i *wh. Tk*l'l JiLfl th* Ipinninl—FtlR 
DRAFTS MEM irAYETIlfc IlKttT ClfANOtB lOE 
ADVANCEMENT. flMMnt, I**rin«h-.i 7 ( ' T 1 k - 
M 1i*m And 4u- 1^‘fn niiSfkly wil h I Hit* bOvk.1 
lend, fnuplift for n wl FJtER mil *<-* Ter jraurttlf 

t .l fcfdf'l in. r^*-*» 

^qirjnrl TuAflliaJ SiMitty n*w fiHii frtt tl 
iff uii nwtiri t>f IMi /mMni zytliptdw tf fo- 
,if4fiins. Matty ML j*j| ii t* u*r*A mart I 
I^n 1^1 f *tl t>f IM b**kt, -*• 

Complete net of drawing instrument* if 
you send for throe drafting book* NOW. 
These instrument* are made of the 
finest of German silver, arc absolutely 
I accurate and jin? packed In velvet lined 
Ecaihercite pocket cose, Ural $10 value, 
but free to you with throe hooks. 

^ ^ AMERICAN TECHNICAL SOCIETY 

v * ^ Dept. DA>19. Drew! At Saih St.. Clilcage. 1 11. 

Amirkin I^ChAlcH Bocliff. D»d DA-19. Dr*i*l *1 B*lh St., Chlcil«, 111, 

Jot I n d**»- fit* w N*w 5 tdI«hw ni cl 4t*fi tafc t <* Ml t*1 lh* t*wm*aU iSMuto 

e bur* I r 1 with, l ir lip mum in m *t*» * 4^1 •»•»*» |‘ 

lo ih*m I wiU rr»! |2.0O*n*r 10 d*r*, I Ufa ™if M.Ofl a myntb uftUI *19 Sfl. tfa* 

Agv*«U4 iH.lfwJiuftctjr pTLI paid, Head ElTP&d. ^ friililiou *-Cil AfcfluJ* UllfiBIIMUil- 


For Beginners 

Written, so you can 
understand every 
word i by 22 famous 
enjEincera and archi¬ 
tects. DcLuxe flei- 
ible binding, “nearly 
2,000 page*, 1 Mublue- 
prints, charts* unci 
diagram*; prepares 
you for a Rood draft¬ 
ing job in lucre h ft iiical 
or ureliiteetural lines. 
Bunt for II) daya T free 
use if you mail coupon 
immediately* 



,V4«M, 

JA(h* 


^HnpJi^t'l A'tjuur . 


CAMPION 


foi 


BOVS 


A JESUIT HIGH SCHOOL, 50 YEARS OLD 

Hiulrft achofottic stun dip a. Definite record of achievement in 
character building. Finest equipment — unexcelled hoard-— 
spuria activity— tnmder/ut Golf Court *—‘ Military Training— 
It. O. T. C.—iimt the advantage'of an exceedingly healthful 
location on grounds beautifully kept, J h ri spectus bent free, 

PAMPIOM REV ' 1* QUINN, S. J,. President 
WrVIMl lUii Box 20 , Prairie tlu CKfen. Wiicontia 



UNSOUND MOTION 
PICTURE'OPERATINC 

. E*™ Up To 1125 OO * W«*h 

Mf.N—II yen it, ■nibilw!!* *»nl 14 «rn wnr* nti* i* 3 

[Ui|» rk r; [I prill I mil f to rq-Cer A bftud b#W. Uli<rl4vdc4 brl4 — MM JliJ- 
1 M>n l J ir[yrp (T*ti.*iEt JW 100 Ib^h r* *1 ill In |tp win'd l l L' ll.'ni — 
li.. Iiwiuli cl I rtlnr-d Rrfq will In SHflU tin* Philip tb*nl! 

tiuu4 [-ijf, 4 tu M h"ijr, i f wulk A iJilV, 4nd n (-' nl Ei.l htp ■.wilt* joul 
Gukfcly Trmin Ysurtall wl>h C. I>. T. A, 

'1 J-r £ ni,» -Oix-l-alU'C* 1 IntnlxLC inikiq in ■Iiunli'd In Anfrl* - ,, 

lirftft h if Flip induttEf. It t*-* i ucc'P'wIilIL y iruinol umn In maiiY wrd -r>f 
Urn w, pLit Fh nwilUf ns Rupert pwrutoT* lliihl tn your urn n<nii«, 
i|uf h,r rj.ifr 11-i-in fc llin £’, O. A. will qnlrUy prctiarc y«U fi»[ nr-|ua] wnrk 
&n |{[’A ilj.i[ WnKrn Electric Sound Equipment. Eipfrlrncl imuirMitry. 

Luw TuiHon Cot with Spatial Ultorl 
I‘i.r n t|i4,1ri| 11’na n||]y._L-.ii| ]|ppd [lijf JrJ-* Aj.1J 1 |mw I nil Ln‘pi -*r#t wl.ile- 

t' ar,UMj— jmj 1 tliip f r p’t lilcfr yuu uw itinkitLi mtmry i 1 * ftu Ei[»ett Oiwr&lor! 

t’rri.l I "i ? Ti’T:^ H lK! | Kl .. H.l .1 

_coupon _ 

I CliriBisli Op*ri|DFT Trainlitl Ann . papl. A6 I 

! 103 North Boon A**., Lul 4P|tlt*. CilK. 

I>rd n- )nuF ttlLE b-tjoklrt m SvLDd Mutiub Pirtlin D|P-nt4fr I 
! Tlilmol tx.d l!pip< La| Offer. | 

J Spirit ...... ] 

| AJdlr~ 


When tcHffnx; to advertisers 


B E A PASSENGER 

TRAFFIC INSPECTOR 


Both Bus and Railway 


ADVANCEMENT rapid. Energetic, depend¬ 
able men, 1D tu r*- r F, lH'tih-tl at once In the well- 
phi primal oil Ed TliAl’I-TC INSPECTION. 

lull Ti.’iE tni, In- ill lif'iil, H.iiFiJiM.f r.crup i( jiiji c.lfrra u.[ip'ir- 
tunity Jm laplil prom'll »fi tin- triniporUtkm fir -1 J—- 

C&ntiu-t with tlrjtKjrtn.nl r ire *.i Uvr -—trnret Ell rf i:.»jn 

iwiir tinifiu. Many B.It.T.L ir.idiniiri write u., nf iLeir 
turiii ndriuftMirji*M in \my >>£f> r n In* j ncu.1 tie" wnrL. 

Owr m an vritWI "1 m ci¥rd 1150 fwf Wmtb emtajy nmJ 
lbii.1 it whs vr-ry IIIkIhI Iat n betUB*<r- Anutfc.or nun 
wxi.tr* tLfcl »iu*r },* rthttfd in t Ltcr >nra n Ut hr Jun 
clii:ili-’il h#rrrbl rurii> in the latldrr ftj.J L&a Ari^utrcj sa 

fWIJ] j#* J«w 11M Ei. 

W« train Inrii I hi. mill I.l f Irj * frW KTrLs 1 tb« by DEff 
r4.qr^ h , n ,..| q ]JrC|s Ji (f thick *™ k*-|jj j.I ht 
thru Lr, i--«nl- j.» rial-tint at J1J0 la 1-IJ.Jl [« tnofith 
uji, pi,;* TirfFUM, if oint.ii luitkrn. lhlrtHU Jtaia’ 
EipEfrarr *jl4 ilkt*-** >i[iUi[in| iq doF Flw 
itobhlct, I J j j.-t iMajr Fn4k iia| juur rtArtl 




mm 

il 






Sljnilaitl BusmessTraitikg InstiEule 

Dit. * Butfllo, n. Y- 


GOOD 

POSITIONS 

OPEN 


"OTEL nml inulilutionBl 
field calls ujxjji Lewis Na¬ 
tional Employment Bure nil for 
trained men to iiuraKtfy ns 
Managera, Awiitnnt Mnnngcrs, Slcw'ards, and for many other 
positions paying SLB0O to $S,000 yearly. Previous expert- 
enceproved uimcetssnry. Good grade school education, plus 
Lewis Personal Couching Plan, qualifies you, Lewis Student* 
of both youiVK and mature nge winning success. Registration 
FREE of eilrti charge in Lewis National Employment 
Bureau. Write your name nnd address in the margin ami 
mail this nd todny for FREE Book, which gives full details. 

LEWIS HOTEL TRAINING SCHOOLS 

Room FH-3BU W.i.li i riyton, D. C. 


ENGINEERING 

^ARCHITECTURE 


tNitCHSIVC PltACTICAL TECHNICAL COURSES in EkcMfili 
Mrxliitikil, Biiurtut*!. A irMicflufal Ltrhuwnnc U«e» Ifl 2*r*., 
dirJ-m* !□ 1 TF- Ain ak'Tlrr (flijiif* m tlftltkily, hint rtaftl, 

Rid«. T*-iTTi*l'fi. rikflTM- IUffl[*FAi!.-ii Dnliiiu. w*Mlpc, fLE-n- 

r»*,nlkti ,Li- . -.j. j' i-S LOW TUITION, 3- ir-’ jC ix.«Ir., ,-1uf». Kf* 
LrT.i it,I v ,4Jil[>|rit UWiinrt't fir- Ule-tUi.T fr. playtuaql Itif 
ft*il' ini r>. htt-lltirf wi:rt durlnc *tE*cdjfca«. 3?ad *Hr*r. Wfll4 

|(W fouler, f INLAY ENClNEEftlNG COLLECT 

1001 A Indian* An*i« KANSAS CtfY, HO, 


The TRUTH about VOICE 




pmaMHflMfii iJniiaaBMgHHiaa 


BY OUR PROFIT-SHARING PLAN 

r OUR GRADUATES SUCCEED 

fjpl ^ ty]g Oji* of tujf lows atudcsli lunad ia ■, ti-it "»I ” **_ Q ' J;> " 

^ '' * 1 Inf Difr JM.noa a y,fcT. AP4iti« in WS*comi n, flfrr *10.000 ft* 

a i*l y *«. Day -sr b It h t eWi. Call of "r k* kf Fit I! K HOOK - 

Chicago School qI Witehmahliig, Dipl. 6511,15& It. Clad 5t., CHIEdD 


Learn to Dance 

YjjU efili leant rill tha modern dances—the EftL rid ■ 

Tango Fitcpu, the new Fox 'I'rot^, dreamy Waltiro, ( 

Binurt t ?oHf,{jiiioH[eji.*,a[id popular Society Btepa 
at homo, easily anti unlckly. New chart tnotlmd 
m:ikt?i duuclni: iw «|nip|o il* A-FA-C. No music or 

jittb-f rmtiH. Han't b* * *tllA«w'i. Le*rn t4 
t’cimiJ,!* Sbi jai'i, illuilnlHiil. *rnj op, £ ll»¥* 

Tt+* Tii*l. 1 -,u*J* I:« t Ki fd ,r**. &tei 4 na mtnvy. 
t-fU-j»n -< i.l j* IL >1, flu* iK*1*ft ixp«a urriTil, Heimj 
it tun . rn*l .| Jr«, 

Franklin Puli, Co„ 600 No, Clark St., Dept. ADIS, Chicago 

please mention Popular Mechanics 
















































































POPULAR MECHANICS ADVERTISING SECTION 


17 



LEARN RADIO TELEVISION 
TALKING PICTURES-"LOS ANGELES 


Got jour training in California where many of the famous Radio 
Stars make their home—where the great American Television Lab¬ 
oratories are located—and hundreds of trained Sound Engineers 
and Mechanics are employed in the Talking Picture Studios, Broad¬ 
casting Stations and Theatres of Hollywood and Los Angeles, 


Railroad Fare Allowed to California 


For a limited time we ate allowing coach railroad 
fare to Los Angeles from any point in the United 
States, This is included in and deducted from your 
tuition, so the trip costs you nothing extra. Take 
advantage of this opportunity to visit Los Angeles 
and Hollywood, and prepare for a good paying Radio 
job at the same time. Mail coupon for full details, 

PRACTICAL SHOP TRAINING 
At the Oldest Trade School in the West 

For over 25 years National has been training men by 
the practical shop method, Over 20,000 ambitious men 
from all over America havo come to National for their 
training. You'll fmd National graduates working in 
the famous Studios of Hollywood, in Talking Picture 
Theatres, great Broadcasting Stations, for Radio Man¬ 
ufacturers and Dealers, while many have gone into the 
Radio business for themselves and are making big 
money as their own boss. What they have done, you 
should be able to do l Mail coupon for proof! 

MANY JOBS WILL BE OPEN 

10,000,000 Radio sets to be constantly serviced! GOO 
Broadcasting Stations employing trained Operators 
and Mechanics! 10 T 000 Theatres equipped for sound 
and the job only half done! Eight stations already 
sending out regular Television programs! New jobs 
will be opening up every day—hundreds of golden 

NATIONAL TELEVISION, TALKING 
PICTURE and RADIO SCHOOL 

Dept. G4-E 

4006 SO. FIGUEROA ST., LOS ANGELES, CALIF. 


opportunities for the trained man. And you can pre¬ 
pare for them in 4 months at National! 

FREE EMPLOYMENT SERVICE 
Many Earn While Learning 

When you’ve finished National Training—four months 
of practical Shop Work in the great National Tele¬ 
vision, Talking Picture and Radio Shops, — then 
National's Employment Department will assist you in 
every possible way to get the job you want. And if 
you're short of money, after paying your tuition, we 
will gladly do all wo can to help you get part time 
work to pay your room and board while at school, 

MAIL COUPON FOR BIG FREE BOOK 

Get all the facts! Mail coupon below for our Big Free 
Book, telling all about National's famous Shop Train¬ 
ing and the many jobs opening up in these fascinating 
fields. No cost or obligation 1 Just mail the coupon. 


National Television, Talking Picture 
and Radio School, 

Dept, 64-E, 4006 So. Figueroa St, 

Los Angeles, California, 

Please send me your big new Free Book on 
Television, Talking Pictures and Radio, and full 
details of your Railroad Fare offer. 

Name----- —. - 


I 


Street No.^ 


| C it-y _ _—_— State„ 


ir/icH torilftt# to advertisers please mention Fopular Mechanics 
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A Sensational 
New 

Brings Startling Results 

Make and sell in a store of your own the world's 
most delicious pup-corn confection—plump, tender, 
healthful pop-corn coated with flavory* tasty caramel candy. 
Made under special time-tested* secret formula—different 
from any other. More savory* more delicious* more sales 
compelling* more successful* 

Start In Any Town 

Big demand everywhere* Chance to open in many 

towns. Takes hut little capital* Supplies plentiful and 
cheap. Nd experience needed. We make it easy U> start* 
Supply equipment—help finance and locate you and furnish 
store plans. Proven successful, original formula, Teach 
process and furnish profit-making operating secrets. 

FREE “Golden Kernels of Profit” 

Free book brings nil information and 
particulars* Shows how others are making 
big money and how you can do it* Shows how 
profits arc made and gives you chance to get 
in a REAL business of your own—quickly* 
easily, while it's new and best* Write today. 

No obligation. 

Long-Eaklns Company (Originators) 

628 High Street Springfield, Ohio 

WELDING 

Hni It T:.r CtrllJt — Liirq b tl H«a 

tVeisendyotir Com nh [«; di t (It with 
C re li tes t Courses of 1 mt truct lou ev er 
ofteird. Get la butUUQM furytmr- 
srlI quickly. Btea*ly Wurkmul b Lg 
urn tits in fart-growl ug Industry* 
ray us weekly Wtillo you icarii. 

NCW ATTRACTIVE SUMMER flriCC 

FlTfitf now for full particular** 

Caleman Electrical School 
1D2B-V Milo at. Kintaa Clt*. Mo. 


AGENTS MAKE UP TO 15 A 

which makes it write better than any other on the market. 
Money Back If Not Pleased, Retails for $1.25, can ho 
gold for 75c a ad a till make over 100 Vo profit. 

Sample 
Only 


niv WITH No. 8 FOUNTAIN PEN GUARANTEED FOR LIFE 
IIAI HAS ADJUSTABLE INK FEED AND RUBBER SPONGE 


A trial order will convince 


FREE —BOOK ON MIND TRAINING 

An instructive hook which explain* an nmating system of mind 
training already used by more than 750,000 people* Let us 
send yon a freeoupy of "SclenUno Mind 'Raining.” It will show yuu 
huw and why Paknantam la thcody sy^iemul teaching (or developing 
all the mental powers at the name time, riinlnryeil by Hiurlj world 
leaders an Frank l', Walsh, LcJgnr Wallace, HLr llarry Lauder, Prince 
Ctmrleo ut Hwedeu ami uumlretta ol othorH, Wrlto TODA v to 

THE PELMAN INSTITUTE OF AMERICA 

271 North Avenue Suite GG New Rochelle* N* V, 


NITE EYES Autos 


Mystery Liquid Metal 
Mends Anything! 

An amazing new discovery is literally Inking 
the country by storm! METALL1 (J-X a 
strange metallic liquid binds any tiling to¬ 
gether with grip of steel. Replaces glue* 
cement or solder—no heat—no acids—no 
tools! Write for FREE SAMPLE which 
proves its tremendous strength. 

MAKE $12 TO $50 IN A DAY! 

Agents everywhere simply coining money I 
MKTALLIC-X sell* in stores or homes. Pays 
agents Sib to $50 in a day! Write at once for 
amazing big money plans. LIJX-VTSKL, 1NU*. 
Dept* ll-SOflff. Elkhart, tnd* 


“turn night 
driving terror 
into daytime 
pleasure 


No more tense nerves 
when driving ut night! 

Now romea Nttr Eyes, 
hitesl tidyunce in road 
illiuniniition! Not painted 
bulbs or metaI caps but 
patented deflectors with nat- 
uraHXilorctl lens built on light¬ 
house beacon principle. 
Reatorr^ light rays commonly lost in 
air and utonsaido road* Shows road 
marker clearly. B&nUihed glare* Con- 
ceatratea all Halit directly ahead. 
Fit any headlight bulb. Installed in 
10 scconda, 

FREE sample offer now ready for 
car-owner ogemfe. Write United In¬ 
dustries, Dept. 001* Dcs Mdlnca t 
Iowa. 


AGENTS! 


One of the few real 
money-makers of 1932* 
tniuerall maile tirnt 

tiny, ordered -100 first 2 
weeks—then contracted 
hjr 12,000. Sinclair or¬ 
dered over 1,009 in 7 
weeks, Exol* lerr, Low 
price. Legal every¬ 
where. Bijpr season start¬ 
ing now. Get detail-*. 


FREE SAMPLE 


♦ 

























POPULAR MECHANICS ADVERTISING SECTION 


10 








MANY OTHER U. S. 
GOVERNMENT POSITIONS 
STEADY WORK 


FRANKLIN INSTITUTE, Dept, 5174 , Rochester, N, Y, 

ftvih !<5 iM faUfttjr fr^ cUrt*: 33 butt, viih M h f U, [*, GflT't 

tbtAfci^bki aim! tdxti«uUn uJJl&f Lo ttt Ibt job b*ru 


Short Ilourt Ffaatnnt Work 

Rapid Advancement Permanent Employment 
Long Vacation with Pay 

AI ail Coupon Now* 4c# tit Once. ^ Name. 


a ...Railway Postal Clerk - * - - - - (S19GG-S270Q 

I ... Post Ohice Clark - * - - - • ^1700-^2300 

...City Mail Carrier CSlTDO-S^S. DC! 

...Rural Mail Carrier - «•*-- «*• (S2100-434Q0! 

.. . Prohibit Jon Agent *--•,--**» (S27tMK52H0Q> 

. v Inspector of Cuitamt - * - - - - . . (52100-53300) 
.immigrant Inspector 2100*43000) 


DO IT TODAY. TOMORROW 
YOU MAY FORGET, 


<o*CASff 


EVEN WHILE YOU LEARN 


EARN MON EY wlillo I leach you 
to DRAW ORIGINAL »l£-$75 


carioone, co line htrl 


jj-ij iahuku ntrin-!, uud Uldktra¬ 
tions In my rtimnlete course cl 48 

FULLY ILLUSTRATED IJS8QN9 
based on (IO yean actual experience as an 
artist! Write today lor free details 

CARL ANDERSON SCHOOL Hitiava , WUrrwifl 


Complntu 


CiJlJCril 


FREE 

On* l*>>on 

rliti e'klkkm 
Wflnt rofr 
IT NOW! 


Wonderful, ae# device, guhlei your hand; corrects your writing ftio 
fewdaya, tile Impmvgmiont in three hfiunc No failures, Complete 
outline PDF E. Wrltn G. J. Oimcilt, Dept. 34, fir. LoiiIh M». 

Greater opportunities now In ndver lining. 
1 x'arn i\ l m I y u ud 13 Ufa bly i n e pare t i me. I *r ac- 
Urai work. No text books. Qtd r-unlitlulii'd 
ecnooL l*ow tuition—Ea=y terms. Send 
for free booklet 0 / interest ms information* 


Pagc-Davl? School of Advertising 
. US*A. 3501 Mich. Ave., Cliltaq 


Drpt 


MAIL FOR FREE INFORMATION 

BEDFORD 


TRADE 

SCHOOL 


HIS Hertford Ave.i Dept, PM-flA 
Brooklyn. N.Y. 

Send me without obligation com- 
pU: i e i n f 0 rm a ti on 6 n (eh e c k eu bj 1 ?ct s), 

□ Caterpillar Tractor Mechanic 

□ Aviation Mechanic 

□ Flying 

□ Welding 

D Auto Mechanic 

□ Kadio Mechanic and Television 

□ Talking Piet u res—Do u hi e 

Western Electric Equipment 

□ Electrical 

□ Machine Shop 

□ Starting, Lighting! Ignition 
D Window Dressing 

O Commercial Art 
O Sign Painting 

□ Architectural Drafting 
D Mechanical Drafting 


Name_ 


Street & No.™ 

Town IL 


. State.. 


ENGINEERING DEGREE IN 2, YEARS 


/"■ 


n <■<>■ tiU/jis 


Undents 


Courses in Civil, EUv'trlr.iL Mechanical, ChiuiiiaiL Acromial ical Engineering. 
K**ciitirils of engiipa ring 1 raining included and mm-c^milinlrt eliminated- U S. 
D egree granted upon completion of course* Thti>o wild luck high school training 
may make up ri!i(itirod work, Gradualjea com pH', Hirce;-.fully with those of 4-ynjir 
schools. Technical training ui lowest oohL mid in ImiHt Itmu romdstant with thor¬ 
ough preparutiou. |i|!isunivn instruction in accord with individual ability. 
Courses aUo in Kciciitilfa tmidura* training- Student* from 111 1 k talcs* of thn Onion 
aud I j foreign conn Irion, Tri-State graduntra inuLr good. Tuition, living expense^ 
low. Enter September, January, March t Juno. UWfa for catalog 


462 College Ave. 


Angola, Ind. 


TRI-STATE COLLEGE 

When wrWtttf fo acfvfertiiers filcaec mention Popular Mec7i<it\ic& 
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Learn RADIO 

Television 'Talking Pictures 

Seore-a o f jobs nre open—with Mn mi factdreni. Dealers. Broaden* 
IngStatfon*, Muvm Studinn and Talking id ctu re Theatres, Steam¬ 
ship and Air^ituiip U nr h, Tula vial utt Laboratories, etc* Interesting, 
fascinating jabs, oiforing Uifj l ! 'ny to the Trained iUilio maul 

Ten Weeks of Actual Shop Training 

Co mo to Coy no In Chicago nntj prepare for theBo joins the quick 
ami prorilcol way—hy actual shop work on actual radio equip* 
meat. No tjHelena theory. The average LEmrla only It) weeks, 
Nii previous experience or advanced education needed, 

GET MY FREE RADIO And TELEVISION BOOK 

But (retail the foetal Howaome itadentaenrn while L-am lug, how 
wc help our gmchiatcii lei jn^utinn positions, etc, J t l-lj.U nothing 
to in,ventlantol Ja«t mail lliu coupon for it FREE COPY OF MY 

^ jr ' _ - ^ i and t; " .—- 


BIG HAUIQ, TELEVISION i 


TALKING ITCTUKE COOK. 


H. O. LEWIS, Prnsldant 

Radio Division, Coyne Electrical School! 

500 S. Pnullnn St„ Popt* A1-3H. Chicago, Ml. 

Send me your Jlig Ffra Had la, Television and Talking Picture 
" ' Tula C 


Book 

Name.... 
Address. 
City . 


% doe a not obligate mu in any way. 


. State, 



To 

make Crowns, 

Plates, Bridge work, 
etc*, for Dentists, Eajiy prno 
1 1 cal + way tej 1 carn uiwhanical 
dentistry at home in npiiTO time, 

Fuji equipment of tools and mu- 
terinla included with courses 
FREE. Low tuition* Easy 
forms* Write for FIIFE BOOK 
about this uioimy-rnnkimj; pro* 
fession and our easy*to doom 

home study co ur a c and special offer* __ 

McCnrrlo School of Mechanical Dentistry 
316 S. Wibiih flmruo £,int, g.SQZ_Chliurfl, 


AUCTIONEERING TAUGHT 1 


Bean AtfCTlONKKTt. Big demand waiting. Great 
opportunities, Dignibeci profesfliort. t teach you 
by mail, QUICK, EASY METHOD, Very email 
cost, DeUht FREE. Write TODAY, 

' EDWARD POLICY, Auction SpocInNat 
KH6 Wooster 5t. f Dept. B-7, Loa Angelas, Calif. 


(* 


A® 


“ BECOME A LIGHTNING 

TRICK CARTOONIST" 


f^oJ 11.00 for Duth i'fftiliidna Pro trim of 23 Trie! Pr*w- 
ln£i with |ni!tufl)«n<, iI uj „ f Chalk Talk SopplKlfna. 

II AMI A ARTNI’-KVIUK. I>cnt. I. Uihkoih. WH, 



BIG OPPORTUNITIES 
in PHOTOGRAPHY 


TO M AKE MORE MONEY 

Interesting work, good held for men and women. 
No previous expcrk-ina needed. Espcft Infirm tun 
prepare you for the brain II you like bc-t—at home 
in spare time, or In our great New York atudlos. 

Send for FREE Book 

It tells all about the varied opportunities. Check 
which Ittieraipi you tntu&: 

□ Motion Picture Ptiorography and Projection. 

□ Still photography (Portrait, Cummer rial. Newal 
and Phuto-Fli:Uahlng. WRITE TODAY* 

NEW YORK INSTITUTE OF PHOTOGRAPHY 

Depl. 49 10 Wntl 3 3 rd SI. N.w York, N. Y. 


A NEW WAY TO MAKE MONEY IN 
YOUR FULL or SPARE TIME at HOME 


lAiirii I low to Iiiako heaiiilhit otm-pfoce Cement Flrejdnci^ In 
any color, effect or design til a cost for mu ter III I* of Im than four 
dolUrsl 

Learn how to make both plaster ami cement molds. 

Learn hour to reproduce in colored cement pictures. dndmi.-?, 
scrolls, coat-GNinas, etc., from your own molds. 

Learn liow to reproduou In colored cement thd effect of marble, 
brick, granite, tile, Travertine. Terr amp, etc, How to make 
Cpldrtd cement garden bench h, portable garage block*, t ie. How 
to do all of the above without the usd Of any machinery Whatever I 
The time to act Is NOW—Write for dctalks Of personal Instruc¬ 
tion or home study wum* and eaay payment plan* 

ORNAMENTAL CONCRETE INSTITUTE 
Dept. 13-2 24S Filth Avenue Now York City 


STIC 


Yftlt Regardless Of sixer or 1 
IWU strength, can defend 
yourself and friends aha in st at¬ 
tack from t4Liili.es or by dun, 
knife or club. Subdue with cate persona 
much stronger than yourself. A complete 
course on Approved AMERICAN POLICE l 
JIU-JITSU by internallunaltY known pt»Hco 
Instructor. 151 Uliiitaflntu with detailed 
Instruct inns, pocket sire. 1,1 knockout blows 
u It limn 11 slnd fists* Send one clotlnr to S, J * 
Jordensen, 1150 Lloyd U bid., Seattle, Wash., 
or C* O. D. 


MODEL SHIPS 

Wa o&r aupplr oawntnwtba wu »wl *11 »ro Mrti 
‘ L ". 1 , blnelkf, dtmln* 1 , kfi, 

uiru..^ ,..-judlm ftiit Ti«b k*I* rnttdalp - 

■[rnjTf lYrilnn, !l:iltlcnO» fltflp##, t'b'lrii £’!i.uc|, t'onsiCL* 
tuiioR, apauL.i, UiliHki hiYfi tk^mhrti. 

J4.>vrj^iiri "1 ths Sr*i b ntlMflOM, Mujrfltrtrrr and jjlihv 
othMi, ,Vt» tcvfkl HHulfnation »wi« b'i mil bonta, 

TwwDf lx>nt'. madtl *laaifi faquir*. rTH[n?Eli»r» t Hf, Jin4 
fiM I™}, foi Uka mod? E irL*kar. Our Turin (Li*p*in [thinlnirftphlf^lly iTtisnirfltnq 

for bund' 



■i«l i-n-<c a h i p mn4d» kra 
M*nv Mm only 

luulld. A capy wlli b, vat ti-ulpajj H(»n crralpt of litti, fcub aORkmdb. 

Model Ship Supply Co., Dept* M, Mincnln, N, Y. 


bcALr't DfimUtai bnffWtliim lid fi!nl» tnr . 

t.JUiri-m la prLrr* and full dr’-TTIpttoil nl th* itli-tYn ili 1 1- C--i . . 

ijljhUy L|,I«-rr -ItJ’J in IniXtrU Intvi- ttaninba irril] V frjiH,n*fi1 njx.n fw*l™ I 

.I Hd" | * | HAMA 'rf flf “ ' ' ' 


E The SCOTT ALL-WAV] 

H.$fo METER—Superltelerodyna 

& |fi alatJoni Sj'iLM tn ill, h) jh|[f. i iwb) witK full y illume and clwrUy. I 
mtloiuditivrr II. S, tumo In ilke loeah, Write new for pirticutui, | 

THE E. H. SCOTT RADIO LABORATORIES, tnc, 

ftiiiPUBiHrf HYliim 


Get Into A Business of Your Own* EARN ^150 to *300 Monthly 



AUTOMATIC 
AlfT SERVICE 

rVCTnJml lr. vfMMtf 
fiTini nMpnwxr« 
t riUC cWloDirti La 
dow. OaJ t 

Il2 Mff.il ly. JO 

LUji* Trtal. 


^Ej]ICT fT.i 



E-HOUR BATTERY 
CHARGING 


RifDtqmidfJ ty 
IfiihAl lilltrj 
n*tfii. HiU« 
nt, d • * pref. 

it*, N* n*fal »t- 
[*rk*rt nguired. 


1 


20 MINUTE 
Car Washer 

fb( pfdt* p ul»- 
|nf pars—uni 
7/j Um, dr — 
foiift jvfc.rpT- 
ini* h*r u* 
it. flair Hi 


HOBART 

BROTHERS 

Bci M-E2, tiir.ObSt 


Mont 


O Days Trial to Prove it ^o^ JSkuoH 
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....that's all I 
need to PROVE 
lean 

a NEW 

Holder of llic title: 

* J Tlie World's Most Perfectly Developed Man” 

O NE weekt Tlutts itU the time I need. 

In 7 day a TIL ['ROVE that I ran 
make you over into a ncir* man of 
vitality and jm rer. 

I II do for you exactly what T did for 
myself, I waa once a S17-pound weakling. 

! was sickly, only half alive, 1 had a flnhby, 
namby-pamby body. 

How i changed myself from this "below 
average" physique into the man who won 
agiiiust all mm era—the title of " World's 
Most Perfectly Developed Man" is an absorb- 
ins story. It is told in my book, "Everlasting 
Health and £treni?th." which I wifi send you 
abwtuieht fn-& if you fill in and midi the 
coupon below. 

It's Easy MY WAY 

Bifc claim* mean nothi or l That ti why I offer yon more 
than juremttct. That is why I offer you a 7 dai s’ trial of my 
famous method, Dunumir-Tension. That lets you see for 
yourself that 1 back up every promise 1 make. That PROVES 
beyond a dicker of a doubt that 1 curt and mil turn you, too, 
intit a vital, powerful NEW MAN, 

Thousands of fellows :dl over the world have used my 
method—and now you can too. Like them, you can put on firm 
layers of muscle where you need it mo*t, tone up your whole 
system, banish constipatjon, poor digestion, bad breath, 
pimples and other ailments that rob you of the good things 
and good times of life, and get the "drive" that’ll take 
you to the top of the ladder. 

I've Got NO USE for Apparatus 

J havenH any use fur tricky apparatus and machine- that may 
Kt-aln your haul and other vital organ™. There's nothing unnatural L 
or art 111 rial about tli Lh me] in, ml of mine, A ml I 
cl sn't tl nse y i »u or ij o ctor y < m . Ityna m tc-Tawton 
M fttl I mid. It H £ the mitumU tested method 
for developing real men Inntele and out. IL dL- 
t Houles added pounds of powerful muscled over 
your body, geta rltl of alhoenu anti sunjlud fat, 
and given you the vitality, rtrenffth mid pep 
that win you the admiration ef every woman and 
die respect of any man. 


CHARLES ATLAS, Dent. R-V, % . 

LfJ East J.trd Street. New York City. 

I want proof that Hvnamtc-Tensfon will make 
a New Mun of me—give roe a healthy. husky 
iKKjy ami big lULKcle development. Send free 
book, ‘Everlasting Health and ytrciiffth," 


NOTE: No 

other Physi¬ 
cal Instruc - 
tor in the 
World has 
ever DARED 
make such 
an offerI 


FREEBOOK 

G*mbl« £ 2B )Ump lodir- 
M*»( c»np«n I or I'M to»i of 
MI Atv bool, “ErOUtllm 

H**|in #nd Sir«nEt*u" lithflw* 

r u frtiiTi aeliiV pholai 

halt dfvflopfd mr fwpll* to 
mi own t>Ofidli illlinCId 
propoMlon*. Whirs fhfll | 

afrtd yuu' co pi? J«1 f«ur of mo 

and iddicii down nit lha COO- 

pan. MiU It ltdif to nif por- 
iMillr. 


([’lease print or write phi Inly) 


CITY..........STATE. 

■ I0i2 C, A ♦ jV„ r. 


Send for YOUR 
Copy of My FREE 
BOOK 

Don't be held [jack by a !»'- 
Low-par body! Now you ran 
easily and quickly make thin 
now; man of ymirncLfl Do what 
my tljoimnndfl of other pupils did—send for a free copy 
of my illustrated book, "Everlasting Health and 
Strength. Learn how 1 built myself up from a weak, 
ntMuoacJe, idvraya-lLred "runt" to winner of the title, 
the Worlds Mint Perfectly Developed Man." Gamble 
2e to mall my coupon—to learn how YOU can win tfiu 
biggest prize In life — a handnome. healthy, husky body, 
Addrrsn CHARLES ATL Art. Dept.S-V, m East 23rG ,St„ 
New York City, 


IHicn tvrltintj to advertisers please mention Popular Mechanics 
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A. Career in Aviation 

Aviation Is the Great career of the future l l>t Into It two by 
prerUari, proved niuten—study International CnrrrfipoadciM* Sdioola 
Count* in ArUlkui Entfftnu ami tic ran N aiijri.il on 1 

Captain Lewi* A. Ytnetov Lure of the rettnt New Ttefc-Btfr- 
imulii mu I it. says: "Tho J. C. H. bucks on Navigation arc atwufe 
as mm a a have ever liccrt prepared on the autijert, an.i are lo ho 
highly riTommeiuh'ii in the aviator who Is dcsirsnis of learning Ilia 
mvlfialltmal side of his railing,** 

'l'ho Avialion EiigIhh CYmrso Jndtuhs necessary eIulIit nfMjiht- 
tnalln* Mini finical Principles* (VunliuslEon arid Fuels* Principle* 
cf (las Fngtnos, Forsu ruction, Carburet! tin, J tuition, I.ubf leBlqa 
ami Cent Inc, Pumps, Propellers* tie* You can Hart at once* iJiuJy 
cf home In spare lime. Mark and mail the coupon today I 


INTERNATIONAL CORRESPONDENCE SCHOOLS 

"Tfce rnlrcriaj b'wtoerttf#** 

Dax 5&GG-0, Scranton. Penna. 

Without ctufc or ohlljratlon on my part, tell mu how I can nullify 
for the position or in I ho subject before uhlrh J have marked X: 

□ AVIATION ENGINES D OCEAN NAVIGATION 

□ DEAD RECKONING 

A’fl we .... . ,. ... *.„*,*,**„*„.*,**„*,„ r.r.H uim uM 

Bt net .1J dr mj .. .*,*,,. „,*, . .*,..,...,.*,**+, ,„;v,;„i,,h,;nTi.**.*. «* 


City .*,*.*■*.**..*,,*.Slufe.. 




High School 
Course in 
2 Years, 


This simplified, complete High School 
Course, specially prepared for home study 
by lending professors* vneetsallrequiremeiitsforcti- 
trance to college, business, and leading professions* 

Over 200 noted EnKmecrs,Bu9inesg 
Men, and Educators helped pre¬ 
pare the special instruction which 
you need for success* No matter 
what your inclinations may he* 
you can‘t hope to succeed With¬ 
out specialized training. Lotus give you 
the practical training you need* 


20 Other 
Courses 


American School 
Drexel Ave* mid 59th St * 
Dept, HA-47, Chicago 


Money Back When You Finish If Not Satisfied 


American School. Dept* HA-47* Dreiel Ave* and BBlh St.* Chicago 
Sand mo full Information on Iho subject checked and how you 
will help mo win success In that line* 

.... Architect 
... liuMilinrj Contractor 

_Automobile Engineer 

....Civil Engineer 
... Structural Engineer 
Business Martanee 
. c, p. A. & Auditor 
... Bookkeeper 


Name...,,_ _ _________.....Age, 

Gl* and No_^*_*., _„ ___ 

Tow n.. ****. .***„*-- —* *.....State..... 


Electrical Engineer 
,...Qsneen( Education 
Lawyer 

... Macii. Shop Practice 

.**.Mechanical Engineer 
*... Steam Engineer 
....□raflsman A Designer 
...-High School Graduate 


Learn DRAFTING 

r oOK / ENGINEERING 
B FRE E / ARCHITECTURE 


Hew Opportunities tere soon. Men with new up-to <hte training: 
will win fortune* Get ready now. Win a B.S. at smaHeit 
cost in our 2fi yr. old Chicago ndiod or study ill spare Dale ut home, 
I’nm while learning. Free tchs all* Write name and addrcsi 
hi margin. Check phn of study you prefer and subject in which 
Y™ arc iotowted* Q At Chicago or 
□ At Home 

() Drafting () Architecture 

i ) Electrical Engineering () Plan Kuading—-Buildings 
t ) Mechanical Hop met ring ( ) Fslrmaciog—Hull dings 
OCivil Engineering 0Machine Design 

CHICAGO TECHNICAL COLLEGE 

Dept* 075 11 8 Bust 26th St- Chicago, Ill* 


POWER GENERATOR 


54£5 



Ideal for Short Wave 
Broadens ting. Reg, 
price was $75.(JO, 

U* B. Gov. power Generator for radio 
transmitting 1 mule by Wf^tiimhuuse. '*!50to 
U 1(1 11 leton. 21 K) ffiua 110 Wilt Il.p*4l* 4 500* 

Can he connected direct, belt driven or wind 

AertpUn*,, (}Lwr«t™i ww aaJ Wmis 

i.ua. Wtik Uii'jf l i,t* JV-USi. Send c><«ck uf ownpy eider. 

National Jobbing & Export C». .s;^U. 2 cr, I J°^, u ni| n °,l'; 

450 Miles In a Gallon o( Gas 

POTENTIAL GASOLINE: MILEAGE 

Till! I'ErriiltJU Ilf ll,fl vvtkiV I#t ini.t(T rMftmh I cry iiatnl then !SCr.0l:,1i 

•rifUy in * (tint r:.( tit if ruiLtctLi'.] 100 In jn'vharait*] Pnir-rey m rtm q fmir 
t yUinli-r ru 4M1 biIJf*. A mnrreliiui ilrTin hm 4rrnni[.| nhtal ururnDn In uiLlttin*; * 
(Hiirtton of lh" " ^le rrirt^y* ll wivrp inw.linLi, reiluf*» rrLr|>in farimtli ri, riptlct ki»i, 
t 1*r r .*] 1.1-i, i-1 *;tail me. o,tippy fklhip, n^iKitke nstn-Uii fnuion. ¥tm> Mniplu funitlid 
wnrkr, urnt* Whlc 1»t Lbs, Fjw Mritotv And Uj-i i.i | jd'p wccklv r r. % * :•. .Lir.jc i.-fa-s. 
WHIRLWIND Hit. CO* H*cl. 873-4 thiatlun C MILWAUKCC. WISC. 




Americans Oldest Radio School 


FIjkM^ find louotl mull on pit* 
turn, •vtticlrip, opiriimjtf 
i>*r* •v*ninf (it itt, it 

RCA INSTITUTES, Int. 


re«M*nt tchnnlt In Hen York. 
PoHon* Phltfidtluhl,, Clikiifi- 
ClUlbf. 

Dtfil, PCS, 
Vfifl-fE. Si., M. Y. C. 


S 


TAMMERER 

VVrlte for Free l.lst of ethJrnl ncitoalS Unit 

succt^BfuRy correct nil flpesoh defects. 

ST A Nl ME REB5" GUILD 
Suite Gig* 2GO Tr*mflnt St.. Boston, rrlast* 


S 


New Food Idea Pays Big Profits! 

Muni Women I Invrallgnto the wonderful NEW Brown Bobby 
fSltEASELKHrt Umichimt. Bt'llallke wlldhre! You can easily nmko 
*50 week 8jmrB time; to SSOOO year full time, Investment 

■ rnrth', N<i r\jwTtonce nccd^l. Wnle imLiy for bk F : i»N:lal offer. 

Food DFspJa/ Machine Corp,, D:pL 36* SOD-51 Q N. □ carbarn $t_ Chhaga 

Radio Noises and Their Cure 

G2 A RTl C LE S—200 IL L U 5TR ATI O N S—S t!iid .50c for y ( mr 
copy today (TSc fur Canada and fimr ign couutriea.) 

Newark Electric Co*, 230 W. Madison St*, Chicago, III, 


AGENTS! 

New Kind 
of Jar 
Opener 

\/ F OlJR chance to make 
1 up to $20 a ikty dem¬ 
onstrating newkindof jar 
opener and sealer. Just 
t urn handle and open any 
type jar or bottle in five 
seconds nr seal it nir-tight. Also opens vacuum 
and bottle caps. No more soured preserves, lluds 
cuts. Pays for itself. Big profits. Write for “free 
lesr'samplc offer* 

CENTRAL STATES MEG. CD* 

DcpL C-J.1 S 4500 M&ty Avenua St* Louh, hlo* 



\ 


IVVicn writing to advertisers please mention J*opu/«r Mechanics 
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MKtnllft this morning 
’ over two hour*. Til* 
to hear this station, nil 
tve received funatuttra III 
im Maine to California, 
up mss and stations hi 
Wo hi Argentina. Olio In 
lie In Canaria. VK9DK, 
. all hours."— K, Aj>i>le- 
Aw,„ iVctcark* A\ J. 


Completely 

Assembled 

wM 

Larqe 

Dynamic 

Speaker 


Pentode 
Variable-Mu 
and Real 
Automatic 
Volume 
Control 


MIDWEST 

4-Tube 

Short-Wave 

Converter 


Converts any 
A* C, uctol ade- 

Worl d~Wi d G 5* uate l ?™ tivity 

into fl short*wave 

Short-WaV© weaver for roeep- 

^ ,,UI L ticn of shortwave 

Reception p° U c « ^rpiane 

” conversations, ships 

at wen, and broadcasts from foreign elation*, 
Bdl-powored. Usee one 280, one 224, ami two 
227 tube*. In combination with U 9-tubo 
ttnpcr-Hot, il gives you a 13 -tube ALL- 
WOUU), ALL-WAVE combination* With 
Midwest lL-tilb0 super -het shown above, it 
givi^ you 15 powerful tubes, and ALL- 
WOULD, ALL-WAVE reception unbeatable 
even in receivers coAdncseveraltiiattsaa much. 
Don't confuse this -1-tubeself-powertdconver¬ 
ter w ith cheapcmeand two-tube convertem11 1 h t 
are not self-powered The Midwest Converter 
actually gives better performance than 
many converters costing twice as much. 


13 'Tubcand 15 -Tube 

ALL WORLD ALL WAVE 
COMBINATIONS/ 

"M'OVt you may get SHORT-WAVE broadcasts—airplane eMk —police 
- *ignn].-—foreign station*—standard long-wave broadcast*—all with one 

combi)io£ion set. Hear L\ S. stations from coast to const, and from Canada 
U> Moxioo* Hear the Canadian Station*, Mexico, Cuba, South America, 
Kuninc, Asiatic and other foreign stations and ship* at sen. A Midwest 
13-tulw or 15-tube combination give* you ALL that "a desirable ilk radio. 
1 hcrfc wonderful new r combinations are until ut amazingly low direcE-from- 
fnctory price*. When you receive our big now catalog and note the low 
prircrt, Sp-tUy free trial oficr, term* an low as tfi.DO 
yen'll bo positively amazed. MAIL TUB 
CO UI ()N luaur NOW—- sot the surprise of 
your life. 

Deal Direct with Factory 

SAVE UP TO 50% 

Never have such powerful sets been offered at Mid¬ 
west's amazing Jaw direet-froin-factory 
prices. You save the middlomsn» 


Read These Letters! 

Holds VK2ME Two Hours 

"1 heard VK2ME 
ami lidd them for 
Volume MPJM UNlpfC to 

over the h mew. 11 & ve 
over thy U. rt; from 
l have al*o picked up 
L'olornhla, H, a., t w r n 
I iulo-Chlna niul one 
which comes la ul 

i'frmn, J'oi'iiwon 

Gets Germany, Italy, France 

■ ‘Received converter—ara well pleased with 
l|. March 2nd, f picked up Germany. France 

ami Italy. On the following day 1 not Ilaly ____ 

again clear ami loud. From 2:-t5 till C:TO the complete tine of 
I'. M., 1 heard all of the music from the garfCDUS Mlriwe*t Om- 
Rflftl Opera House.*'—A. M ascent, 7; 22 miles. M Deluxe. 1 " Hiuli- 
Pmchali A rv.. /ridfariffjifrfff, Pa r boy and lowboy mod (rli. 

MIDWEST RADIO CORP. 


profits. Yoip out fit will reach you with 
everything in place ready tit plug in. 
Entertain yourself for 30 day* abso¬ 
lutely FREE—then decide. And don't 
forge t—every MIDWEST outfit is 
backed by an absolute guarantee of 

satisfaction. MAIL THE COUPON 
NOW! 


AIR CELL 
BATTERY 

8-Tube Sets 

For homes without 

■ left t if lit. A milii t 

M» AIK CELL Uit'iK 

i)xi i■ 1} -tlb all till. 

ifrj K'fTtf 

n*r4> re-cbftreinc. 
briet] the |or* cf ndk> 
to WQJ bam,. Jv-latxJ 
(uttro ftinnij eotn- 
plfL'lv m* entiled (!fit 
Ul I h- * i nuw only % IB -OI, 


JMau this Coupon for Complete , 
Details and Big FREE Catalog/ 


Co mpTct & Li nc o f C on sole $ 

The Ida Fit UU catalog 
EM'au! Lfu lly Illustrates 


Dept. 82 


(Est. 1920) 


CINCINNATI, O, 


MIDWEST RADIO COHI\. 
Dept. S3, Glnciiuiiitl, Ohio. 


□ Send Me Special User 
Agents ProposilloQ. 


without obligation so ml me your new iskiU catalog and complete 
details of 13 and lfrtuho All World-All Wave Combinational 
■Mub© Converter. B and 1l-tube Super-Heterodynes. lnw factory 
prices, easy terms ;ukl liberal 30-day free trial ofTer. This Is 
NOT all order, 

Na me.. ... 

Address. * 4 .*.*. . 

Town . . ... . Srate, ... 


When writing to advertiser 9 please men fid it Popular 3/reft antes 

































24 


POPULAR MECHANICS ADVERTISING SECTION 


Classi£ed ‘Advertisements 

WOWS BEST WANT AD filEDIUM 

Advertisements in this scctiat), 35 cents per worth each insertion, minimum ID words, payable in advance 
To he Inserted tinder proper classification in July issue, copy should be in our office May IBili 


ADVERTISING AGENCIES 


ADVERT1SH bargain valut—21 words 
lit 31 representative HuinUy newspapers 515; 
Ffi'« :].‘-i situ lire with sour arij, sale ■ letter*, 
literature, lM|ihi| Ai.S-cai4.icSo fihowJntf best 
paying ijiueuxJnv.s. rates, mail- 

lm; Ihtv, fit.. free, Chicago ITnioti Agency. 

trrc.it Ni'tlfu-m l! lit.;., CMli.iua_ 

t’ATKN't'S, Tilin' .Jit’, in -U'p'?. m 

potent;. Bend sketch tir model for inslrue- 
1 lun4 nr write fur free book. “IIpw to Obtain 
ji Catfiit" and "llerartl of Invention" form, 
Nh r Jj.ij-jcf fur in fur t» ii i Inn im hmv to proceed, 
rUiniiLt- A. ii'ltrlcn. Registered Patent At¬ 
torney, 58-J Adatni HuRdliut, Washington, 
It. C, Hc e pave 135. ____ 

$] ORTAINS I tiliJiraUtm adgulde. Re- 
fundrd first order, Martin Agency, I *>0 Mad- 

luin Aif,, Nrw Vn rV. _ 

ADVERTISE tit rural weeklies. Lists 
free, Meyer Agency, 4113 Hartford* Sl 
l.miU, Mn. . 

BEFORE Ail«f tiling net uLijr catalog, No 
charge. 3ti year* in business* The 3 argot 
r I a, 4 lied agency in ihc v, arid, Anttrum Ad¬ 
vertising Ajstmy. lou A'. LaSalle @L, Chl- 

i;ii:fi. PI, _ __ 

rilBU—Kce I&nS Advert Drii Halt* i ■ ■ ■ I■ lc„ 
U pace*. Indutiei ever} tiling. J, .w fit rates, 
Ik 31. llrmvn Alb ert I iliij? Agency, 110 B* 
Jirnriiorn. Chlmeo. ___ 

IX4T1 P Up lay advertisement i»n maga¬ 
zines vear 53 3, Wood's Popular -Services, 
Atlantic City, N, ,1. 


FOH ADVERTISERS 


AliVEimsiM! -31) WtifiU, fifl magazines* 
Otic; three Insert huM* JU'iu. Inch display, 
tiirce mon (in. ?n 00; ye nr, $21.03* Malting 

lliirimii . I.iivi idnk\ t '-4 1 1 r._ __ _ 

PRINTIN'!I S h ]pit 1 • fMini photographe draw¬ 
ings, l.nut't price*. Nutlwl JJervlee En¬ 
graving, E rie. I'l-nn*._ 

ADVERTISE ,Vi Maeaxinn. 3 moollw. 

frijio i n r[] spcrlat offers, free. Evans 

Kir;_- t'n . Et-.v. G731*. WRmlrrniun* Delaware, 


CIRCULAR MAILERS 


rmrTL.UlS Mallnl S3.'.a per logo— eD- 

ruhllofi 10,1101) jmmlhly. 773 E* 32nd 1'1-cc, 

Lei Anyrlrtt, California, 


MAILING LISTS 


THOUSANDS Late name* rippcrt unity 
pcekrrs. Active, ciiarunleed imrect. Demuth. 
31&23 Cromwell .Yv.. Cleveland, Ohio, 


SALES PROMOTION 


WORDS Tlmt tell In Utters that sell. 

Write* ..Inu your Jiu.%Ihi.-.i.h, Jed Searboro* 

Maplewood, N, .L 


WRITERS SERVICE 


Til tit "SANDS Of dollar.! made; by welters 
wUti the Plot-flubpiil Oil lie! YflrJ :-tand Ricv 
same rimnir Write fur fnc triformalion, 
Krnot \\ d iuriMi i‘u . 7SJ Union Iruurance 
Uhls , Imi AncWrr, t'allf. 


INFORMATION 


VOir Nrril a hettrr crip cm cna the mailer f 
Aek iii to * end you a ropy of ''Matbamatict 
for Oif Prarllcil Man.” c.r.3y H.50. Ry 
rontuiin tens.® taiitodt it rcmoiet tlm mystery 
nn-1 diftVurttri in algebra and tataiJus are 
made simple, Aneumlne your knuwIcdKe 1* 
Jim Red to nrllliEHetlr you uuickly and caitly 
r^Sn a wfitklri c knourleUsa uf algetira, genm- 
ttncun 803, 3ou Ik Ontario Ht,, Chicago. 111.* 
elry. Trigonometry and calculus. Slmplir 
t'ay poll man when he hands you the pack¬ 
age. Adder‘t Rapular Mcehanici Prest, 
3 jiii 17, Ontario St M C3iiraao, 


PURCHASING SERVICE 


INTOHMATJON RcKnrdlnff nnythlng you 
need 1 iii". Your met r) mini Iso ltsted it miiptha 
3'nu Nnllmi:i l Purelm-liig lltirLOU, G115l^ 
1) i ireb cat cr, Chi rag u. 


INTERESTED In ftiblng tackle, radloi. 
auns, fur-;, iTintihg. eamerai, imutiry. leoata, 
golf, rami!, typewrlttrn, avlatlim, tooli, 
ugendeij ijuieno, anytltlngf HiuCe vihleh, 
send cl I mo. we'll notify (luJU'in dealer-i, who'll 
tieih) ciiljilnMitj IM-.. imijmittJun^, alt, Rroa- 
peot Hen lee. Iks 3UI„ Toliulo. Ohlu. 


AIJT0hUmil.ES 


A L’TO.MOIM LK Radnjt funs. Special GO 
iky utfur. Miii. i i Ifni phot oil r.iph.t of rating 
ejtr-i. J lid tiding Kayo 11 n fi'a; 51*1(01 tn CAnnp- 
hell; Sea grave; Lorkhuit; Tommy Mlttun; 
D« Pal in a, rtr, Pimiideio set of Ai) phutoa 
tphoiograpli ilaa for fl.OG [Hhciptiid, 

A model of my Ikh fn.js.m. raelng e,ira. 
He a ut I fut it ream line buiiy of pol h he< L nlckd 
<—dlte wheeli of hrllllant tupper—ilnuhle cr- 
hausU. e tc. 83.0* each pod tot Ld. Ikl. New- 
ion (dtilgner .ind bulhlcri, 1 J , O. llox D44, 
Vlciorla, It. i' 

It IT LI) Your own trailer at home spare 
time, romptt te tine of pirn and kwh' hard¬ 
ware, A liQ trailer! complete Slil-fpC Uji. 

I, 04 ke Pan cm Work*, _ Uet rdt, Mlcir, 

tkVFKNTH. Time ntunU In applying fur 
patenii. Send iketrli or model fur Iji-uuc- 
tlon? ffr write fur frr!• bunk, "TIow to Obtain 
a I'atenl” ami "lli-oiir! of Invention' 1 form. 
No charge fur Informal Inn rut how tu proceed, 
Clarence A. O'Urlrn. JlegJvterrd Patent At¬ 
tunin', bS-4 A dun h. Hutirllng, WajUltmtun, 
J), c, Hec page 13-1. 

AUTOMimiMvrf, All maker, all mwfoi* 
Jtim.mi u 11 . Nfw rjtr giiiiraiitru, ten tluyj 
Ie Lai ami buy hack njjN'cment. Send for lht. 
Mdor Car IJhtrlhntmi, Die], 3UMJ Jemma 
Ale . , N'iny A'ork, N. Ak 

AUTOMOHIIhK Had tut him k. Ifrjw lo Ini tld 
dirt truck lacu i■liurniilmi-.liRi raiiTi, fa.st 
toad I'arw, Jfew* HI duKilefc, 1-3T Illu-itri- 
Mnni. trade rccorih, wlEirdng driifern mnteut 
role 4. i peed. 'Ten.” tialanee—Postpaid 

II, 00. Hay Rum. Dipt, ll. MadUmirJIle, 
Cincinnati, Oh In. 


AUTO SUPPLIES 


DON'T Worry! Stnti lb I eve i and iov- 
rlrleri! Self-locking gai tank rap with built- 
in, lock Whirii lock* pdf When key I taken 
out. Tank ranT tie iypkonnl nor nsithd 
without key. Itcidacei rv.'ular tank rap. Emy- 
unci umlrrdde dyle, llOlne 3>i liicb neck or 
pear dre. Neal rlimutr. Saitifile link rap 
with twit key*, 11,BO ijoflpald M K. Ivclly, 
b£iIS Mlnne-ola Ave. r H i, f uml i. Ma 

KllOMK Pliiilim imd [mLMliina rwupoumE 

Plate ^ a.% It [mt|»he*, A nwe- div for auto* 
hitrhen and balhrcmm, Large >l^e tndtle i-m* 
cio]|«T t'd-tpald, IP 1. ho:! | 3 lain LI toil. De- 

troit, A llcli._ __ 

PLATK Ymir autb ut toimu with dlvery 
wliito ra dtp Hum plat In;: iniwdi-r. PJatm lion, 
feted, nlckd, hniM and miMitf ivlthimt i-lee- 
tridty. H;iir pint ran fl.kii prepaid. Free 
imrtirLElara, Ounmeint Cm, Avn. ,3, Decatur, 
jninrvt u._ 

RADIATORS—duunniri'd. All Luiniiird 
Ttmkey, Have n to Ini’,'in a nt whole- 

flab? |irIrf-s, Olvr mode] i. U'rEii' fur nrlees. 
iTidrpernk'Eit Ll,id 3,it nr C(».. 1111) Hip. \\ uh as 11, 

Ch leap'll. _ 

11-VHUA IN'S—■ Kreoilent n t,u.s ■; ir d rfun- 
pre^ior*. buttery (barter j, hd Licnchei, ear- 
lU’Imr.i, Termi. Trial. Write Km'i Auto- 

mnOve Hcrd re. Ilot Mml33. 1 Toy, Ohio _ 

FKJiiT HruiL-ndral ** v'|i jilsIiti reamers 
113. I V Cat!lug, W Ramil a. 30-4 Harri s, 

jlarrl-liurg , Pcnm . _ ^_ 

l oito Model "a" : i jciioe Modal 

"AA” truck - ju*I puPM iln-d. cmiy hook tf 
Its kind and right UfiTo-ttia-ijjlnuKt For 
all Interciteil In the repair am) maintenance 
cf the new Ford. 5lit paars* 2 "jI illut. 
l J r£ec E3-30. Hmi [mvitpuld upon reffljit 
r 'l price or CO D anywhere; in L’. S. 
Formlar Mcdianlri Prc.s, Ittmm GOT* 3UU 
K. Or.turln Hr.. Chicago, 


AUTO MO RILE SERVICE EQUIPMENT 


HUUHTANTIAfj. Hnrincs- repcisscsscd com- 
pn' ^ori, battery rllarger.*, ti-.-t hetifhcJ. ear 
wadicrs, Tprms. Trial, Write Kin's Autu- 
ii m phSh‘ Hi t vjri-.1 ictt 1 1 -C||| , 'rrivy, Ohio. 

SCIOTO Halt cry charger* cwt leia anti 
earn mure tnnnov fur you. Atlams-lhirr* <Ap- 
luuduis. Oldn. 


MOTORCYCLES, III CYCLES AND 
SUPPLIES 


MOTORCYCLES $3' F[j, Kimv terms, 
New Federal tires 41. r,ed tins J3.;ptl. 
UnKlnc-.H Rjr mnttireyelet Ice Oi-,h. nirhhinei, 
boats, $EA to f7Tp. Frames, forks, cylinders, 
caddie#, JuihcRe huts j speed esscmiilted, 
crank rancs, j)ls0m.4, B^tii’Mlur^, juagueRx, 
wheels for motu rryrlLM, a I rp I a lie i S L Rood 
hlcycles SJ,dD. Hau* dolhirs Oldest lumie 
in U, S, Heml 3je fur eat iluuue, Price 

Dn 11er_|) cnlnper, Rm'hr *Ler, N. Y._ 

flUNDLRHON, Uti'cDUir, lUrky', linLUn. 
U'(d parts, cun vers Suns, r,Ltalugmr, vvlilg jilP 
l&e with htJmct 75f, Raltak, lOh N. 13ih, 
fit. I-mil.i. Mrp-___ 

JtKUriLT MuiJiriyelc^, all iualtr*. New 
and ujed parts. Send lug fur tit a Lip g VVc-L- 
cm iloltnreycie Company, Oil Eau iStb fit.* 

Kan.-as C ity . Y ljs^Eiori. ___ 

RFPAlH IVItli good utetj pans. sSTf % 
or more, state part, needed, no lit J, it. 

IJahU 36S1 Archer Av c.. tTdnigu, 1R_ 

MOTOR CYCLES, All makes und modeU; 
lif.-’t harftaliu In the I' fi. 41" and up. 
1’i.ed part4. fiend j'-.'lace fur lint. Qllie 
Moturrycle Hates LYi., 1109 Olive fit., fit, 

Loult* Mo, ___ 

'"JUST Off the prt *C l —Nmv entaiugue, 
3 3 used bargain'—New low prlj-e.4, fiend uc 
«tamps. Kriuths', 2 .'p 3,’5 Fond du Lae Aco., 
Milwaukee, WD. _ __ 

BEND iSts For lllhitratod uiad Motorcycle 

cat ii i-ojT- Uarj^e ntwlt. HanruEriH. Indian 
lartii. Aeceiaorici. Indian Mutureyele Hales, 

City, M o._ 

MOTOECYCLE Hargalni. Imvmt prloiN, 
bargain stteet fur startup, iiintureyrk' m'-cet- 
iLirie.-;, larfif.-it Sine In Ainerieii. (uwesf 
prices. Largest motorcycle limit order hutt.*e 
In tin? United fitates, Ht.rJir-te- r Hurley 
Davids on Corporation* 123 We-t Main fit., 
Rurheiter. N. Y. 


HATTERIES 


EDIHON N’un-ailrl. non-'ulpluting 13 year 
life storage lmtterle-< fur farm light plant-, 
boats, etc. Unconditionally gnanmterd Cost 
less than add types. Ini ere it I ns tree litera¬ 
ture. R. Hawley fimllh l‘o.* 21 WathIndian 
Ave., Danbury, (."onn. 


AVIATION 


UGHTPLANKB, Knslnc!, pnipeJterc huhi T 
wheels, monucyrlrfi, riiewp, dirnilMj 10c* 
fit m m s ATiatlnn i h., Hp§rtnnbi{ir|i. s t h . _ 
nOMU-STL'DY Flylnc emine. 3he, Fqrfl- 
plete. Order Immediately, Nell Tonker, 

fihamok ln, _Penni.>'lvant B,_ 

51KTAL Tipped HanttortciA propellers, 
I0.DA1 Fords, (13. .1(1, JlJblu. Fl. Worllt, 
Texas. _ 

LAWUHNCC Rrmine ofTered I'lieiiply, spe¬ 
cial crank-diufi. Gaumer* -3 2 3 “3 Rtp-lbl, East 

Chicago. IihI, ___ 

HEATH, Fusclani 1 , ami emiiamigi-, ihU.PQ; 
I'Jcien I‘iil rt)i *■, 4K.IJD; ramrdote 31 v stamp, 
lumui Aircraft Company* 321 - 12 Mi .Street, 

Odiktwh. Wi se. __ 

LirKNHFD Swallow airplane for best of* 
ffr, wlndwoKon and Irebtml proprlhrs cheap* 
Win. K Ilng fc^nlpFfg . H irrliu Uim Il llnoU, 
MODUIr Alrr-Luiii • ItuKdlr niid Flylne 
—,Io-cph fi Oil* A merle aN imreuioit mudel 
builder ami designer teach■« ? j Iscnv u> 
IjuIPI ships that Eli, Very JbUrrtftJijf and 
fu-. Enatin- tpnrl, 350 pages. IsU* placet. 
Cloth, Price 82,50, Pufrha.r of I, .uk (ft . 
titles you to uiember-lilti In Junior fiky 
League of America, U.-ipaJd ttpon jertdpl 
of prRe nr C.IUi anywtiere In U fi A, 
I'orpular Meehan I n I'fr>s, Itwni Soil, 200 E. 

Onlarl'P fi t ,, t'hlfilfE'V, ____ 

rATFNTS, Time count* in apply!rg fur 
patents, fiend skcR h or model fur luslnje- 
llona nr write fiu free bunk. "IRuy tn OlitnSn 
a PatenF" and "Rreurd cif IrHenifoti" fnrm. 
No charge fur Informal ion tm how tu proceed. 
Clarence A. O'Hrirri. Registered ... At¬ 

torney, fiS-.f Adams Hull dink* Washing ton, 

1). C. ficc pa g e 13 5 , __ 

RIG New rat a Inst of Inweit urlei i rm mod¬ 
el airplanes, Materials, auppHt-i .'e jileal 
Company. 10 West IWRi filial. New Y<uJr. 
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WHITE For free tieo&lft of btlii ansi nrlr e 
IBt. Aero Shop, 3030 liurlhut Detroit, 

__ - _ 

f.LMJO A HU'LANK ilAlhbfitTd 

tjpe. ttcrLflrcfl #7,30* absolutely iMrtr* readily 
a He Fish ltd. New Pal li mn aluminum wheel i. 
tlfei. tubei, I***#", S3A-00 naif, Air Trafti- 

poft. fI a T • n Cit y* N. Y. _ 

SClllBK Flnlihetl to ille for alrplanei. 
gilder*, Hetman* Highest, (JtttlBy. L’lweit 
price*, Mill jdzei for nuoLathm* Pike-DUl 

LumEmr fa., 2 27>7 I,dump. Chi cago. ___ 

•Men !■ I.-1. ur Wright "M lilrlvvind' 1 3UQ 
radlul engine. Size 1^*22 inched, Iltho- 
i: i'sli ik 11 1 1 3 En color*. By tnenn& nf an Irtginlojm 
Btrfinjw-mciil of flaps, this model can tie 
bract Era I ly til ^ as « cm b ltd a rul pul to i?et h &r 
again, Slums, jitiil mirtics every pairt. Of 
great value «■ aviation students, median Era 
iuhI air-minded men and boys* Humble. 
Hem prepaid upnn receipt of price, #l,Od. 
PiTHilnr Mechanic* Press, Hue in &U3, 200 E, 
i ntarlo St., Chicago. 


BOATS. OUTBOARD MOTORS* ETC* 


BOATSHI flu Mil your own lujat now. tak¬ 
ing advantage of lout spare time and rare 
(wo-third* regular builder* cost using our 
ready-rut it ird-a*itcmhled material*. CYuU- 
crx, nimlioub, outboard*, rail ami row, 33 
lieilgm a* well ai roraplclr auortruePt Hi - 
ting*, Send l be for tauto?, Brook* Bn it 
In, fttf.. Jlyr E2U* Saginaw West Side, 

I ph luan* __ 

" JL YD HOLLA XL Stabilizer* clara A*B.G. 
.1 aide "kid tmikr* AJluws greater speed mi 
luni'. Uoiverton. Inc.* $3 E. Ohio SL , Chi¬ 
cago,. I U,______ 

TU b.STY .Mile uu’tbiuird rarer rumple!e 
pi mix 2 .'if I’ns" boat building catalog, Tlio 

Rudder, 15 Murray Street. Now Ynrk._ 

Ot "J'l MIA It D Mul nr* 2lJ r r reduction. Llfillt- 
win $7b, Glnxj ” 11 ” lb b*p. twin $H2. 
Stamp for 111 era Eure. Clymvr* 434 \\\ Pico* 

Lr>.i Aiigi’les._ 

PllOBLIj,Kiis, Gear piunpj, Glutting hoxe*. 
rtc,; is” 1 merge propeller. Wm. Baker, 

Pond ft!., Quincy, Mum . _ 

BOAT Blueprint*. ItiiwSotl Sl.OD, gpeodh 
stcr.4 fidiik (.'dialogue 10c* Blueprint Coru- 
I any, Wayne. Mich. 


MODEL SUBMARINES 


MODEL Submarine c $1. Will submencB 
and run ;tu yardi* He! PloromJb. Overland 
Bark* Kama*, 


CARTOONING 


A MATH'll Cartoon LG: Sell yrur work. 
Writ* ftmlOCa Service, PL'lllH, Wenatchee, 

Wav hi n g ton._ _ 

BliVS: WnmJcrfitl cartoon course* 3‘tr- 
lOiial inutiucticm. Send <lb cents for tlrit 

jr^on. I k Youn g, Wluleritet. Iowa .__ 

l‘A Hit MINING—I.ot the world's moat »ue- 
cc^.ifnl rnrtofirtM tell you bow to draw ear- 
ItHiiLs. Hrlggv In 3d.i now Ijook gives every 
hlvp In (mH'.hi n work and answers every 
) rue ml on a lu,-tinner might o?k. Elaborately 
Ulustmted, I 1 ay postman price of bt«rt(, J3, 
and Ismail amnunt of post ace when he tie* 
liver* llw package C, 0. D. Popular Me- 
fhaiiLci I'rt'hH, Hoorn S02, 2QQ K. Ontario 
St . rhlcaco. III. 


ARCHERY 


AltniSUV Tackle frern the Otukk whrre 
raw material 1* plentiful and w<«dcrafter* 
ci‘, - «ptlonaL ftend for free Instructive lf-113 
raiaI s now, Bept. H. Outdoor Amusement 

r^rnjum'. ( ‘llatp n r MH«nurL __ 

” A|AKK Your How and Arrows. XVe sell 
mirrrljiti. Send "5c for working Jnsiruc* 
linns qnd catalogue, Sidney Archery Co,, 
. ft Jitney, Ohio. 


CHALK TALKS 


I.U GH Prirluclng prngrnm. 11*00, Gat* 
eff i- free. BaJda* Thu CAttoouht. Oahkoilt, 

Wl*. 


BOOKS ANO PERIODICALS 


All Outdoors:—'THt hlg eutduer rcfreaiion 
mid sports magazine nf Ihe IWI FBhlng, 
hunting, camping, touring, prospertlng, hik¬ 
ing. fur-funning, game bird breeding, trip* 
ptng and alt cajtdnflf sporls. Profusely lllui- 
trated- Suhirrlpllon price 5-l.tib per year. 
Free Idg lOti page t'ook with map; ihowlns 
best place* is itsh and hunt on the west 
eajv[. rwsultr price (I.imi— given free with 
year's tubifrlpUon, l«alb for 11*00. 0 mouths 
G0e r Sample ropy TOe, All Outdoors. PAL 
fiNl h iltlu Bldg,. T,n* Angeled. Calif. 

POPULAR. Sclent!He books; every Imtg- 

lnsIde subject, rut tirtcev. ftend He for IUt. 
ftclcnre Puhlhalhui*. 313 Greenwich -Street, 
New Turk. 


HUNDREDH rnemi lnyed panning told I 
Learn IUntVM. 1 t lllg—]da: 11 - uilrsing. New It* 

hid rated treatise, with maps Blowing areas 
Ml MWtlcin »ti1»s f I raTert eventhlng- —pan¬ 
ning, -lulling, uni III! lug. local lug, ousts, :d>n 
reported earning*, etc. ll.W, poftpaliL 
V\jS l.-d:nra!»r> \ fo eur l l'Al cne , IdsJin, 
GOtili BluSm. m.igillnei: dime bring! i lr- 

cnMr ; Oflldp nr ml Goinpany. B arris bent, IIL 

BJ.LI llimks wanted. List io£ lies 111, 

Lryrn lav, Oh In.____ 

HPOlT. AiheiUnroH iiroflLk Gold nre¬ 
porting. tbmpleUk simple course, nothing 
fsiiintlal omitted. everything easily ruittcrnL 
liiTcnt rich drlkek promising location*, ltiH 
lillniM. 1 ''i 11 ■ l i I, > .."II G: li. SlOlfa, 
'i nil GurulmrHim Avt*., JJorwyn, BE. 

i: i i u.g i u Vi r i; m ..; humeoiado. 
Inexpensive !<i build. Gives belter service 
thin h e', This and 324 other practical nrtl- 
ch j '. hi our bunk Aflame ^icflianles. J ’ dust 
a-l: fur tlds ami "Bankbook fur Women,” 
containing 301 mlnahle household helps and 
pay im»t nan ccni-. and postage for the 
tun. h iiki. Popular Mcrhanifi Press, Hoorn 
802, Suo K r Ontario ftt., Chicago, IIL 


NOVELTIES, CURIOS, ETC, 


Wnol.KKALE—NuTcltlei. books, tvery- 
botly like* ftatnplw 10c* Just-BHe, 30 j 
B rumdvui. PaLenun, N. J. 


GAMES. ENTERTAINMENTS AND PLAYS 

PL.VYft, Op cretins, miiilfil comedies ant! 
mlnitrelf, comedy and talking senga, black* 
fare ikill. Vaudeville lets, monologs, dialogs 
rei Rations, ltifenlto plays and aonsi, m us leu I 
reading*, enter in in rcients, make-up gouda. 
Calalbg free. T. ft- Denison & Co.. 623 
No, Wabash, Dept, II. Chic an o. 


MAGIC TRICKS. DOCKS AMD 
JOKER NOVELTIES 


MAGH' Trlrka, r.vtd. roln trirks. escape 
tftekK. my nil fylnc UluGnn?, etr, (“atulng ipc. 
Gro J'l'tiner. -l» l JoiTerHorn LnjBiGlIf. Hr, 
2bO TRICKS In made Ihr. Catalog free. 

Karl Hi r de r, 733 Bh A >c. r Clinton, low a._ 

TRICK i '.it ail cm ue, Hluttrated. 10c. Oats 

Maglrtl. Befit JUft, tMikos h, Wi se._ 

NKW Migir, Guaranteed owe year. Cat- 

yliwii f ftri' lb|ili L MiElf. Miim eiptlta,_, 

NEW ttrin kit. "Forbidden Knowledge/* 

10c, M'Bcv. 811 DiLatid . Florida,__ 

VAHIKTY Package fu:i fdeets 2Or. STB- 

can, .i h'!f _i Xirncll* IM Moines, Iciw a,_, 

MAGIC Cttalofftie, sheet stage money, free. 
Ringer, s'3. j l aru'nck > Wpcun^in. _ 

i 1 1 WONBKlift.” Ainue and m 
This famoui magic book end catalog postpaid 
till- Larges! line* Lowi it prices. Send 
tiidiiyt Lyle Douglas, Stuilon A-3, TJiilla^. 

Tee aa, ____ 

MAG 111 I‘aulog J,ynn. IUj Beach, 

Bfpt. 3, . To mey Hlly, K J, __ 

ftPBjNX, Magicians’ magazine, IsE Cat- 
aloguc nf maslc, )0r, Holden Magic. 23 j 

W. Pi Eld 81-, N\ Y. 


RADIO SETS AND SUPPLIES 


GUARANTEED Jilrruphcwie repair-—Any 
make < f lm del—2l-1mur senlrC. Slffttheo 
dfaphrtrm iliWihle button repairs 57.50. Oth* 
tr* f: Hu ftlncle hut ton repair^ $1.50. xVrltC' 
fur 103! rut aloe with diagrams. Universal 
Mppujib 11 :h- i'i>. Li d., In glewo od. Calif, 
8UOJ1T W»vp kits, (onmtirs, lupnllct at 
Whulride. i nialog Federal Badly, Bui 

Bll, ClnettmatL __ 

MAKK Blomlfl erydal radio, "Metomile 1 * 
fry 4a 1 itllh liwlfuctloiu. 25c* New 'Mclmly 
KIhk” rry'ilil radio. |L*00. Complete with 
phone, ueriitl $2.75. PuApald -Mchuulle* 
tta., 7 7l'i i' n L nn i m i Lt. _ Kansa- i City, SIq. 

PATLNTft. .. ■'ini- In applfitlg for 

patent*. Send tkftrli or model for instruc¬ 
tion* nr write fur free book. "Hmv to Obtain 
n Piiicni" nml "Itmurd of Invcnllyn" furm. 
N%i rbnrga fur Inform it Itm nn how to nraced. 
CJarchCi A O'lErU-n. Rejtlsterod Parent At- 
lurtusy, 5ft-J AdaiiH Building, Washington, 

B, l\ ftee |iag e 123. ____ 

1 TUB 13 All cleftth' raillo. Diagram with 
Instruction* 2,Vc* CbarlL-.v Siyl. 25b! Camp* 

In■ ij, Detiuit, Mirh,_ 

BLMAllKABLD "Pocket radio.” $2*01], 
rat jhjgiie, id c. S>l I Tas ker, fthamokl n.__ Pa* 
HAD]ii—Vary latent Informatinn nefet* 
iary far proper oprrsUoA luainteninre and 
lervlre In Mndi rn Itadln Prirtiee ineludlna' 
ft hurl Watt Reedierv New 221-page radio 
man's guide now available at only SLOu. 
Kent postpaid upen reetlnt c-f price tr 
f.O 1> anywhere In U. ft. Popular Me- 
rhantn Prest, Boom iiU7. 200 E* Ontario 
Hi., Cldcagu 


STAMP COLLECTING 


APPUOVaL lleadfitiartery; Tlie most pfo 
ture*que jnd mlorful of all stamps are thoie 
id Moneamblqut. that little l J ortu^iw>e rol- 
00 | in Africa, Wo niTer a sel uf 10 values, 
each *huwlntf a ilRTufetil native vievy, logel ti¬ 
er wltb the lUtfitidy scarce Panama stamp 
nf l!Gni, whhb a tune sella fur 20e. all lo- 
gather fur ably luc to approval appUrants. 
Thli L Vtraurdiiiary bargain will never he re- 
[ifuted. Wrllo Einlay. Globus -Stamp Co, f 

2 1 j ft Fourth Avenue. New Y ork City._ 

TBi: Biggest Dollar—10LMI mlyed C* ft* 
mnlaJnlng nut leas than 100 dltTerent varl* 
Mth - fur Onr; 1UDU misted foreign Including 
Fr Cutonlift, etc., ftsr 50c; 1U0 dllfcrsiiit 
Imtiii'Aim'rlrari.H fur 2.jr; 100 dllTerent $Uiiips 
from 5U different countries for l*’>c. All 
above with 1000 hinge* fur only Si.00, Ap- 
iitnval iulcr lion sen! with earh order. 
New Khglnnd Bbunp Co.. INubllibcd l.sim, 

ffdP l!f■• •'iii1i''hl . B o-!f>n . Mn-.v,_ 

" 21MI ALL Dlflemit girnd L 1 , S. for Sl.OtJ. 

N< w Knfbpjl Sli my Oa. _ 

■ <k.NH S’, r "ill cd 1022 V. ft, price Bit- 
New Kngland ft! imu Cn. __ _ 

FI VAKlFTi Kft l . ft. nonage dues ail 

eurrerlly nmnberrd fur |2*00. 

New Eng land S tamp. Co. _ _ _ 

APFUdVALS To fit Inl. Junior Album. 

New E nglan d ftlamn Co ._ 

.VNDTBIIH Big Dollar—10 dilTerenE Af- 
gUjuL-1 ;ih for 50c: 20 dllTerent Ahy^lnla 
fur 5 Or; 15 rncTmmit Algeria for 10c; 

11 dlR ffitit Albania far 10e: 10 dif¬ 

fer ept Ajidorni fur lfe. All above fur 
I LUO. Approval sch'Glnn with each order. 

Nfw Liii'l-uid fttaiiip Cu., Bo d on. Mass,_ 

J.nmk 17 III If. Georgia only I*Ae. Neely, 

ft[>, ft ulmn. O.____ 

l.!l LTIMi: BarKaltG—I'acket triangle*. 
Llhcria, Niue, 1'enryhn Island. Azerbaijan, 
utf.* : i J J 1 Ur tu reliable applicants on up- 
iircivnln. 50ft calaloiL Bui 7, Mldwoud. 

BrfhvHIvrt, N. Y.____ 

PACKET Fine a lamps lu cents with tp* 
inm .il-:. B, M SLi'iipi. . Kitchener. Gn Urjo. 

U’llGLKftAJ.B l^atuloT for dealers. IIlus- 
I rated. I'm.. bigs- Ac. Frank Company, JSOo 

Fj i3 1 grin r, _ Ha It I rmrf, Mil. __ 

' IN IT FI) State j. 70 different 33ft, WLI- 
lUtn Six try, ft Bu d Min ft t. , Dallas. Tc x* 

MAMMOTH Trcaiure lot conlainlnc pack¬ 
et ,\t'V itlnla, c,wk 1 land*. Nauru* St* Klttv- 
Ktvli, Manchuria* Alfiffla, Tunis, &et Parrel 
PCit, old 1*. S* CunmiemaTitiveJ, etr* Just 
think! All for only I nr to approval appU- 

canl c t’ntrcr*a1_ Dept, 8J,_ Cmmden . N. Y, 

STAMPS Bn approval at ^ cent, ftend 
rrfe rencc. June Lcml cy* North br ancla. Kan. 

2OP DBT'ljltFNT Stamps H-e with approv¬ 
als ■. Wi>3h i M oli fttam pno._ Wdnaytott. Ala*B, 
5000 MIX LB fttampi collected by mliHlmu 
nil uver the world and free gift. Only SI.00, 
I.cKtgiuTe Shop. 106 Wcs-t 'I2nd St.. New 

York, N. Y. ___ 

WHOLESALE C^tolng for liealers: 4e 
jvohI a ge Gru-sit:an, Hi2 W. -Lind. N v.y York* 
A M STAMP For 10c to new cuilomen 
with mir M'G appnnaB, if you are n buyer. 
No trRUr * plui Li. Paclmpro, Boi M552, 

GJendale. CaL____. 

ALL Till*! S'arcr Benin. Zanzibar. Sara¬ 
wak, Tanganyika, etc. ABo useful gift. 
KirryBilng LUr approval applicant?. Ellli, 
■MM! \v. ■! :*;i»i ft i., Brooklyn . New York, 
KAHN Caih. itamp^.* album. ftcB my nick¬ 
el sitatiijH lurkeli. EHlUki, 2S11 West 3?lh 

Strri t Jlrookirn. Nf■.*' York* ___ 

UNPICKED Stamps from furelsn rnls- 
sl in«, $1 per peund or 25e per sample thou- 
*aml Apprm-ti* tmless forbidden:. Elmer, 

Br'JA WaAdn^l P n Street, llostnn. _ 

101 DIFFERENT U. S* twludlng lOih 
rentury* parrel poll, air mails, commemnrst- 
the* No current lsftue. Somo high valuei, 
#1.00 hill, Car*mi Supply. Dwljht Bldjf.. 

KaPfiiit Cit y. M u. __ __ 

2‘. BRITTS!! Colonials Latin American, 
] "ii 1 . 1 ILMHI'IK. SimuTvl lb 1 . New 3er>ey. _ 

TRIANGLES Airmails and fifty otheri 
tiic. Approval*, Hug help DIG Park Av. t 

H rrtcdia. N. v,_____. 

30U DIFFLUENT Stamps 18c: 'OH. 33c; 
tfniU, ft,7e. ^Behaet, 912 South 23rd. Bidl- 

w:mk1. 1 II * __ 

ONE Small dime bring; rar vpecDi packet 
l if Cuban umiH and list. Dale* Boi 71L 

Havana ._Cu h* -__ 

FRELl Beautiful Switzerland Peace S^t 
to applicant- fnr penny appnjrali or better 
pradu rntDneiaenllrff, a Irma ID. Ttefercnri* 
jl*. -*iry. Anna Schafer, 239 South Balch 

Strt‘v t ; ^Akrun. Bbl r >. _ r 

Bin |il IT’LHLNT Flue United 8tatf* '2.'. 
Edmund Hawci, Box id, Auburndate, Hiu. 
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POPULAR MECHANICS ADVERTISING SECTION 


100 DIFFERENT Forel.cn Msmpa from 
lmi' iS jjr i.‘t uiit foreign countries, Including 
Africa, Asia, Australis, Europe, We si In¬ 
dies, etc., for utily 2 be. Free with each 
order, our pamphlet telling "How tu Make ei 
S tamp Collection Properly,'* together wi Uh 
our price HR of album.], supplies ;ll 1 .>E hun¬ 
dreds of liargahu In sets, pa electa# etc. 
fjueen CJly Stamp Ct)„ Roan 3d, Util I taco 

st.# Cincinnati, Ohio. _ 

ATTRACTIVE Approvals, United State]# 
etc. Nocrmji Stamp Co., 312 East 23rd 
StTPg t, New York. _ 

A HIM All* ('out collection, Cub bargain; 
nr wart coins; stamps; portable typewriter: 
niterowope; linguapbooe. HlppenRkd, Rua* 

-.11 Aten oc. li. laic a. ii. P enna, _. 

FREE-—ft&inplc copy uahiu* weekly st>ini[i 
tuner, Stamp Colter tor, Mill (Uty. Oregnn. 

FIRST Day i'liveri;, 25 different 
li-iinTt Ei; r.: i's;, I t ux 1202. W n Miln ;ti m, 1 1L 

TWO Thousand mint stamps, rata logue 
^ 1(5,LIU for 25r, Skimming. U'lnnctka, 111- 
41 DIFF# United SUlei, Including Si 
tar. 10c; 30 Canada 10c. Robert Hayned. 
Ffllivl F 'tare,_Tcilnit), f)h1 u. 

ST A .VI L ■ ” H u n't c r *' Club. in at HIM, mem * 
herdilp, bobby hound, Iuc, Edgar Snyder, 

FrIntcr, 3 Ch urch ill. You ngitawn . Oh io._ 

UNITED Stairs on Approval.*. Huber, 

2151 Penn, yn. J)[hinc apoll s , MInn, _ 

103 (CHINA, EhM 2c. Album 110(5 lllui* 

trat local 3c ._Bullard, 410 T re mtir.t, Boi tan. 

FREE 54) Different stamps to approval 
applicant:;. 2c postage. Hoi I12i># Gary, 
Indiana.____ _ 

3,00(1 VARIETIES Free. 8(4nip fur par¬ 
ticulars. Church, Holland fit., Binghamton, 

New - York._ l 

FIVE Unuied airmails for 2c stamp, 
Ha3ryon PtiSi, Eric, Dcnna. _ 

FALLOWS—Write Tor Mi list of ten cent 
packets. £5. 11 ruts. Iter 740, Saranac Lake. 

New Y ork._ _ _ 

WONDERFUL Apttravalc! Fftm prl&ed 
Pig dHreunti! Box 111. MlnneacudD. Mina, 

100 DIFFERENT To ipprowit aPPllraMi 
—1c* American Stamp Company fid Chime* 
Building. Syraruie, X, Y._ 

LONG U. S- Revenue*. S3 U. S. (Air 
mall, commemorative*}, 10 South Amrrh a. 
all 5c with approvals. Hudson Co., FJjIjv- 
fiHd* X. J. _ 

COLOSSAL Lo t containing hundred* of 
stamps, such 35 Aby-lnla (AfUrlupc). Tan¬ 
ganyika (Lion Country!, AZi-ri' jLJ an (Land 
of llyitMj!* Corea (Beauty). Lalakia (Air¬ 
mail). Everything ibc to approval appll- 
rinli. Mercury Co,. IS 2 7 Amethyst tit,, 
Broiir. X, Y. ^ 

SURPRISE; Stamps free to approval ap- 
DlicaDP. Big stock North, South, (Ynlral 
America. Bill Dies*, JIt3 North IvIngiJey 
Briery I#cn: Angeles, Calif,_ 

I". GUATEMALA lOc To approval appli* 
rants. Mantle Stamp Company, London* 
Canada. _ 

71 DIFFUHFM £Umps, 2,1 Brit Bit Col- 
onlfi. 25 French Coloniei, and 21 othcft, 
luc to approval applicants. Heaton Stamp 
Co. . Hot .s?»L Fall Rb er. Mjm,_ 

STAMPS Sent on approval, at 5r»Cr dU- 
eouni. Fred Herzberg. 207 So. Wadilngicm 
Si f.. Whe aton . _1 II. _ 

LARGEST Stamp In the world! Bare 
China IViid Goose jpeclal delivery stamp. 
Also packet British Coloniei, Including Uar- 
hadGi. Cape fiood Hope. Hyderabad: packet 
French Colonles (Andorra, Kouang-Tchwu, 
Lutaklu, etc.) Bosilively no EurOfK-, All 
for rniy Sfl to anprtwnl applicant!!. Western 
Bhllatellytv, up2II il qrnrr. Cldraco. 

NICE Packet, 30 diffcrrttt stamp! lOe, 
Safety ranjr. lf!(5 different stamps, 2Ue coin. 

Rrhherk- Hoi 1211. C hi 1 ,l go,_HL_ 

UNITED State!) ctottpt on approval, lO 1 ^ 
d 111 count. Referenrcs, Xatlonul. 11 u a J2S, 
Cbleago- ____ 

U] 1UU—With approrsD, stamp wallet, per¬ 
foration gauge, niil:llraetcr_seale, 1 honknogt, 
■ic pooiage, Maaebo, 3803 Seminary Court, 

Hiilda nd. CatlL__ 

UNITED SUntfj $1.00 ['.1 f.ygo due stamp 
only lor to appro) at appltrouta. DeLlde. 

702 Il ardEnE, San .Tl i^o. ttallf._ _ 

FINE l^t 101 different (damps. Cjliiloij 
over tU),00, mdy S1.00. lUnstuu, 1333 Fon- 
tlar, An n _ Arhnr, Mleli, __ __ 

Cl (JO MIXED Stamp.? $1.00. 21 Nyasso 

rata)ague |L03—I0e, (J Slam airmail cut. 
ulc—11c, Set list ficu. Approvals, aco 
S la r upro, 1000 Sn, Hth, Ma yw ood, Il linci K 

CAICOS Islands—Also early United Stated 

yean da, I^jurenimapiucs, Congo's Halradqr, 
Monte Carlo. Frlnce? Idandj, Canada, t'bangl 
—"(■uiinlrlcj rally Ion haven't Rat"—Free 
far ic postage. Hurry] Fur yours now, 
Lniiiire Stamp Company. Toronto, Udnada. 


DllEMllfM On each purehait of approval 1 . I 
IbM oir t'Hlaloiiue, Leonard, IH18 Bark Ave., 
MlrioeaiiiiHs, _ _ 

BEAUTIFUL Full ;c(4 £?n appruml to re- 
Hallle cnllev-tors. Aha slngh' ttaiupv Fro- 
nilumH. Llherty Stamp Co,, 117(1 No, Far- 
ivHI Ave.j Mlbvaokcgi Wlj,_ 

WONDERFUL Market 03 ilLfTcrcnt stampi 
from strarufo rouiitrLei^-FlJJ, TacjiunLt, 
MozamhLipin, Sloin, ate., Inrludluk stuallest 
stamp, (no Europe5 Triangle. A1 0 21 dif¬ 
ferent alnmilL Total eatalotr value il.81, 
all for S5c coin. Hnrgahi StOiupi, 277J 1 West 
2:i, New York , 

21 UIIiDB And beads 20c, ? Cumbj 

Stiji.] In, Kvanif LHa t _WI tron * lu^_ 

NVASSA Trlangla 5i't <0 different) 12c 
only to reliable approval apidlrunD, I Mul 
Beyer. Hi;! La Salle street , New York (dt y. 

'l l HUEY : Vari : h-v 10c to appj .1 

a pp Hrants. All L»n„ An go! *, _t mil ana. 

SELL Mr* your lUmpsI Klfhcit prUea 

paid, Diuhb Fre sn o, O l da, _ __ 

WANTED To buy old .stamp atbu: . 
pared before IDflO. Tell me vvb«| you have, 

- lifrt prices paid. Stein Stamp Co., 7300 

X. Seeley Ain.. Chicago, _. 

DOtTELE Bargain. 1 ubo til tie runt itltrtps 
ami 21 different war liHH, tmt]i (me dollar 
pod pa id. E. Dunjiet, 720 Hunterd-ui St., 
Newark, N. J. __ 

50 INTERESTING SUrtBW. Fmtige 1c to 
approval applkatitj, ManilevUte Stampra, 

Bouln 1 . K a il s 3V City , Ka IIS a *.__ 

t BIG Bargain parked* 10e, Paul Cuimur, 

21 East, Uhlrupee Falls. ftlaM._ 

CUBA, IbO Dlffcmit. tUML AppronJi in- 

eluded. _ IlMi e Mnutcm. Gulnei. Culiq._ 

FREE I 3 U, S, A, commomuratlvc-, 101 
jtampi, with 4 month! subscription lOel 
* sia[iipht.” I f ynd m aOt Pc nnivHanl a. 

NEWFDUNIiLAND Povta^e itarnpi, 50 
varieties fivr Il.uu, Tlwse make a tine Ivc* 
ginning, lkv. Butler, SL GeorteL New- 
foundlud,_ 

10 DIFFERENT Airmail OOr. 23 different 
Turkey Nr. 50 different U, 8. 31c, 12 dif¬ 
ferent Bollrti 15c. Svt list free. Garden 

city stamp, IIH North Dc arluvrn. Chh iso,_ 

IBRFSiSTHiLE Bargain: American ftitn- 
memcirafive! and airmail>. Borneo, Akiulukl. 
Trie and multitude uf oilier line dampy All 
fer tmly 10c to appruval appllranta Uurktnan, 

177 SI a 1 1 - S t reft. | Ins Ion. 11 a»i._ 

MENtCOKI Ten IxauUei only 5c. Ap¬ 
proval!. Dune Sutupco, 1112 Madlion, Gary# 

jn ill an a,_ _ 

L0Q DIFFERENT Stampi free lo all nvk- 
Jur for aimroval!, Pudacu 2 rents. Cbrls- 
temcn, Milwaukee, WU, ___ 

3M DIFFER ENT Stamp* for She, Blf 
collect Ion including Annruda, Andorra, 
Flume, Spanl-h Morncro, Kenya, Liberia, 
MrnieL Nigeria. Qucllenan^, Syria, Victoria, 
Vatican City and other lut.Mu-m coun- 
Irlei. Catalog value over 110,00, Price ml* 

3be to approval applicant*. Illustrated lid* 
free. Lurna Stamp Company. 1231 12nd St 
San IIlego, C q] j f. _ 

300 DIFFERENT Stamps Joe. Approval 
appl trail!- only# Otdu Stamp, Rot U2 ID, 
Clevela nd , Dhlo. _ 

IMMENSE Tflsntfle stamp 1 T)m larceil 
in the world, an album giant [Spain IDUJ 
C'ulumbu! commeuHiraGee) included In amaz¬ 
ing packet uf IblTty-fnur icafta varlctki 
from uueer far-off landi: Hull, Kuuurig- 
Ttheou, Gvvaltor, etc, Abaolijtrly tm fwn* 
mnei European varied lev to mar Urn Idith 
duality of ltd* wtmdtflul tiarkei. Only Lbe 
(ruin 5 to approval applicant!. Vogue Stamtj 

Co.. Dept# F.1, Po rt Clifitrr. K , Y.___ 

SCARCE Airmail ami triangle. Remqtlful 
Uruguay 'flying hone" airmail nml scarce 
Guatemala triangle (amallrd in tha tvnrldl 
are Included In our hlg packet of Go differ¬ 
ent Damps from Aloullci, Grand I. Pun. 
leuczinda, BrBhh nrd Ficiirh t 1 a]^)ntr , ^. rlr. 

All far ic in approval appUtiht!. Rig It- 
lint rated Hits free with each order. Wrlio 
today! Uyillr Klarrip Co.. (Dept. SOL Cam- 
flcn. New T urk.__ 

ANXHEIUe ttf flistilt—only I2c. "Fine 
triangle oarnp# n.et German rlarupsi (pfr- 
worl nlue mill him dullars, prrfnratlan 
gauge and mmo scale, airmail *ct, Interest¬ 
ing slnuip iruallrst repu title, pawipaper 
set. packet goad a tamps Travancore. Malay, 
Dulrli Imllci, etc,# Hue parket stock hemk. 
Entire outfit I2c to approval applicant*. 

All viler ;•■ :.! ■ .. HutherLird. N J 

3Di different ioc tu ipprovai appiu 

eanl» only. Free lint of ha renin packet?!. 
Kansas City Stamp Co, ( Lee Dhlp., Kama* 
city, Mo,___ 

FREE 100 Different stnnun wlih ipproc- 
;d«. Fusifttfc 2 eenta. Riuigcr Stamp Co,, 
Mlhvoukeo, wla. 


mcENTENNIAL Dsmlilnatlanl (ion). 
Airmail, ilx other sieli: three packets. All- 
pnnuL. Hearing, KH Alhitm, RoinervJUe, 
id an*,_ 

FIN E Penny a [■ li pjv ah: wrlta S t v am j , 

id . \ SGiil. Aim Aii."v. Mtchjitaru_ 

MlLLLCTDltS! I'm: rsihanging stamtiv. 

Illustrated pudeard! with 2ii6M3 eulketom, 
A-fk American hnokh't IH2 . Keg litre Ek liaug- 
Rlirs, 51 F a .1 a a « c Bur eau. Faria # Friim c. 

HID DIFFERENT Uidied S!;il!-^ *t.nnpi. 
Pasta! Kiuei mdy, Price fl.lMl, Kohert G. 
M H ! P 11 W ■ 1 • ‘ \Ui 

PENNY A[ 11'rn■, lL. Him! ilMv Nl-H 
Gronhrrg, Hug 1111 . Phltadplptsla, 1M._ 

■ SI AMI'S r. I J • ■ 'Ll : I. L! |> 1: - 
gain of the year! Hawaii** ghini packet uf 
1.000 Hamp!. Including #\b>-vihila, Sp.s:i|-:b 
ildliKTO, Irencb Cnhmlcj, rlr,, etc# Price 
only 2lc ti> approval appllvant-1 Eaira; 
I.DQi) it a nip hinge* If ymi orilrr Kiday 1 W. 
A, ftowrll . 5ft Comb 1)1. Rom oji. Mn>(. _ 
GJtAYM util Mim ill-. Him idm ■ f nd- 
IrrHnm and apprmnD. dlglitlv damaged 
rare k( atrip*. A handful# ten rent*. Appro?- 
qh, Gaaper, 1221 Cditumi i. clriglnnaU, (>. 

ILH) 111U F E K EN T Si amp i from Hm Gif- 

fen/nt counlrlei. Ibv to aptiroval anidh'.inti. 
Rurcj.li, It'iv 1 (J5J. I>rt n dt._MHilgan. 

STOP l- Lou El—5 lilffercrit rutapleie -vti 
rare old South Auifirican enveiopr itauipi, 
J li y t rriclmi) LOc reqwdlni unuiual appr-n- 
al*. Bargain Stamp Service. Hi34 South 

Untie StrwL Loo Angelcc. Callfftrnla. __ 

l;*"i Iji ITEBtiN T srauipi,' 1 netndlug trl* 
angle, airmail, etc., luv, R, J|, Carlton, 

121 1 W, :;7|h Place, l#on ^ngele a. C*l|f. _ 

]Ud nititii; He Lav■■ ratmn itrtd ubole- 
■ alc eat a lug the. A, McCnuy Co## tlut- 
liaru. rmtarlo. _ ^ 

iiRt#M:i. (Native Supic 1, gtgaiuh id* 
colnved I Vi dan airmail. Jtfwre# Gharlfiharl, 
Tcmganylka. French Guiana. Pnn IMuttal. 
Grenada, Eritrea. Foreign Revenue# Kedah, 
Orange River Oslwiy. Xyoialtfid I*rotectorate, 
ami svarcc genuine RmUn. all for 5c tn In* 
Imlure out famouv appiovahl Viking Stamp 
' i p -I:,, id IU> St ,1. 

STAMPS .JL - 

count, tiefrrenec nqulzvd. Emory Renoll, 

Han river. Fa#____ 

I ii(l STAND'S From 1PD different cuun- 
trle!, 21c, Reiman, 30 X# J.aSallc# Chi- 

____ 

I odd DIFFERENT <iPr With approval*. 
IL S. IM free# HoHlnbcrk. 312 3laruuette, 

M h i oca (mil *,_ __ 

W RKi;: M'orldM ftoalltd itamp! 2c [Mjit- 
age. JO tllffrrepl LrJariglr«, 1-Sc, Smll'i 
International Junior Album (cloth hound 
edition; 21,pap j|iate»:> $2.35! Approval* 
*ent. Tat ham Siatupco# Weil Springfield. 
Mm. ___ 

CANADA Airmail Ramp free If you avk 

for ippiwall and seiut Hr for 2 5 different 
almialU or 30 different Canada; imth puk- 
clr only S3e# We ltd 310 coonltJc* in mar 
dime packed. List* free. Special bar* 
gains# loo •UffcTent, 2 ~c: l.fjilii different, 
75c; 2,01m cllfTercnl, f2,5.1. Vlnoria Slam;! 

(j» # T#rift<tim , t. li nt a rlo . C a n a d a._ _ 

ONLY If. 33 Different damps tnrhnllng 
icarrn Latvian triangular airmail damps# 
10 ■Erniail, 12 United stale* (early Ittun. 
eomnieawritlrtw, Ctrl and ID Canada. #tp- 
liruv ill and lIluitraLcd prirelijt »eiu with 
cacli onlrr, (“urban Slarnp Company, Qlou* 

rciUr, M an _ __ 

. ASSORTED IL S, dampi. 25c. Ait* 

burn Sla mp Co,, H yracu ae, N Y. _ _ 

FORTY Different United States, ami orhe ■ 
|]-.t l2e. !ici^ approvala, SeldctihcrK, 'la- 

roda. Midi, ___ 

SCARCE rtelghim airmail, pocket albuai, 
comJtmrdOfitHp net. In arari-c Mampi fro.u 
Sunilj America and Canada f-ur 5r tu appruv 
al rvppRcants. Gtendale Stamp Cs>., 13121- 
L I In ten, ( ijrl idalr. HhUE __ 

DUALITY Stamp.% on approval **c up. 
Free premium# Kelgwta Stamped# Vlne- 
]an d, X. J. _ 

SAN Marion net and in ilHTorpnt litampi, 
ur tu ntij»rnviil anpIJrjnt . Huilmru SIjmiji 
11 Ead Fifth Street, f Iron kir n . X, Y. 
2(511 DIFFERENT Hie. 25 Japan ihc# «;n r : 

illsromd approx 41*, invert Siam]!, rib Slate, 
Borbedcr, N, Y L___ 

Dm MIFF. 10c; 1000 MJscd ODe; 25 dlff. 
IL S. 25c; trtOO liin,:H‘i Hrr album mu-. 
Frlru list and approvals m-ip hR h evew 
oruer. C. Klcgman, 1311 Cote Brilliant 

Ave., St Uoii h, Mo. ____ 

1000 UXlVEltSAL Hinge* Inc; Rita free. 
If ir " T' > ills'. 1 1. ■ ilI m: . ) 1 , 1 1L| 1 ... 

21 V aHILT lus Cuban sumtis# 10 rents. 
1.1 t of Btamp* free. 1T1 amber.# stamp Co., 
JJIJL Naxa ii, New York Cliy, N, Y. 

■n iTtI.N< 'll 1 ] 1 . -.li 1 , 1;,,! nn, 

niholonti. Hr., with niiprnva'D Ok, HulRn- 
licch, 313 3tlaniuett0, Mlnueapullc 

















































































































POPULAR MECHANICS ADVERTISING SECTION 


27 


PACKET M Different fmni AlMtilttf, 
Lebanon, Slim. etc.* also watermark tie- 
tettOfi Slid T3.ro Old Hawaiian 4UB*P—all 
far only ric to approval apidlrant*. High¬ 
land Stamp C o. t Newrtun HU Mami*, .Vtaii 
ULLUSTILATKd Cm ten! SutM hit, price 
SDc\ I arse comp tote Untied Stale? nr lea List, 
l032. free, Stanley Glbboni. MP Park 

Bow, K. Y,_ ___ 

300 IIIr kj. it ext «tima* sue; ggo 6oe; 
lhjd, $i: 2,000. J3. Fred Qnken. fi30 

tpth St . HrncMrn. N- V, . _ 

PENNY Approvals. Om Sudan. Cbago, 
Myaiia, Liberia, etc Alio H.Ouu averaging 
IHc. PhHitellc Exchange. Huntington, W. 

Yi. _ 

BEST One cent approval* hi An. 

F Hand. Ill" SO, fifJth St ._plLlIaildfd»la- 
27 LICHTENSTEIN 4c To 
pi Leant i, Hagen. Hoe 129. HJuux, Fall*. 
S. Ba h.___ | 

"ALTHOUGH My stock of tumps l 
adequate to take rare of basinet* fnr year* 
to tome, yet results were *<» far beyond my 
rxpwUtlom that with the help l had, I 
was unable hi take rare of fin [Jut new 
customer*,'' F-iirlt art 1 the repnrt* received 
from advert tiers using spice under this 
cl as* I Heat I cm. Your niter should do equally 
as well For further Information as to 
rates, cl wing dale*, etr., write M. L Bund, 
Manager. Classified Advertising, Popular 
Mechanic* Magazine*. 2 DO E, Out nrh» ML* 
Chicago. 111. 


FI A HE CCJINS 


ANCIENT tinman coin and list of Km* 
perure from NfHF before In 18011 after f’hrht 
and rata log- 1 dc. George Best, OstUr Rapid? > 

low s . ___ _ 

OLD Money wanted, jTn yrm know that 
rnlrt collector* pay up to $ 100 , 01 ) fur certain 
IT. E, rent*! And ]iUrh premiums for all 
rare coins? We buy all kimlst. Wend tr for 
large coin folder. May meats much profit lo 
yon, Xuuiisniallc L’u., Dept. II, Ft. Wurth, 

Trias,_____ __ 

FIXE Foreign coin before Eton. It large 
erlsp note* and catalog 10-c. M. Fit?. Rag 

21*3. Ccrlar Halil ill, tiu va _ 

21 DIFFERENT Fotni. T*l 7 old bUR 
S-V. Paul S unnier*. Sager Pi n. Tcsii 
COLLECTORS! tfradcr*! 12 - . different 
foreign war-Id Hi fiOet 25t) different 11. OCk 
Canter man Bros., Tannefiltl HL, Pit L burgh, 

Pennsylvania, _ _ _ _ __ 

3LL1 > i IL \‘I‘1 1 1 ; 

3011 foreign coin*, I LUO. JJnilE, Box 713, 

ffaranac Lake, X. Y._ _ _ __ 

ROMAN Denarful, SSoXli: 2V; twelve 
Austrian bill*, IV; hook '■Ortrnb.irkC 337 
pages, $1.00, Kcdn-X-Change, P35S Dear- 
tom, fTtlraeo. _ __ _ 

SEND 10c For 4 different coin* anil cata¬ 
log or SOe fi;r 25 different. Troytr Coin 

Co.. La Fontaine. I ml, _ _ 

IE A UC United States, foreign coins, w ir 
meda1s. Catalf’ijo 10c, MengelEc, tAiiorailo 

fituti n gf.. Co IjflirB do.__ __ 

|5 TO |,‘nn Cnch paid for ohl euln*. 
Many very vaiuahie. Keep all aid maoey T 
flti poki»L Semi ]o li-jiH fur UJuitraicd 
etiln value hock. 4jff>, fluarj-rateecl Eirlere. 
We Imj- jind sell. Cain Kiehtnjie, Box 5, 

Lo Boy, X, Y. ___ 

PAP i: It MONEY— uni Different Cortftdar* 
nte. MesJeo, eEc., 70c I Stamp wiul coin ap¬ 
proval a sent, Talham SUinpeo, West Spring* 

field, W nt*. __ 

UNtTi:n states. Larae cenl, iwo-eent 
fTitiiie. ihrce-cerst nickel and bargain N*t, 
2T>c, ThHleen date* lnrj:e fCnlH. 73.0D. 
Crorgr Coffin, C rerr worn I Mountain, ’MjiIih 1 . 

7 DirrivBENT Coins. H hills and ikU* 
lug. 2.‘ie, Creauier^, 1112 Some net, Haiti* 

.mn re. Mar Vj q ml- _ _ 

2 COINS, 5 Notes and catalogue M?n. 
Letter Whlle, Bos <*il, W fhI Newton, Maiju 
GKT Proilt rluI pleasure In enlloctlng akl 
eolfiq, Send 10c fur liirte II hut rated rnln 
catalog. You'll he delighted with \l Send 
fur Ie. right now. It. Mas Metd, Numli- 
r athl. Mfht Bldg., Dept. P, Fort Worth, 
Tex, Large * i imw t’nirs Finn 1u On' i' S 
CAUl nitMA clni.j .(luartor *\zr. 2>i 

JT4 slie piece and catalog. 111-.’. 

Norman SbttUz. B r Tin, Salt Luke. Utah. 


CAMERAS AND PHOTO ElNISHlNfi 


*'CASIl From Your i^meri*’ 'Dili 

t-ook hag shown hundred* of amateur plw* 
tographere bow tn mak« money In their tipare 
time. 1 Special if Iter > 2 A Eaatroan kmUk 
that *etts regularly at flt.ua, we arr uffrr- 
Ina thli camera with rmnidrte ilrerloping 
ind printing iRjtflt fur only $t#.Pu with tmn 
mil of film. Central Camera, Co , 2nn S. 
WabkBt At,, Urpi, PH-a FA, Clilraco, 111. 


PITOT DOHA I 1 IIS—Newspapers, niaBirdnea 
pay well fur right kind. Make iptttd income 
with ju-ur camera, V. i\ training In jnur- 
nallitic [diotography slunvi how. Fascinating 
spare time occupation, quickly learned at 
home. Loir cost. Write for free hook to¬ 
day. Universal Photugraphera Corporation, 
Orpt. d, H> W e a 33 rd St. . New York._ 
PERFECT ParamtiSaphenol ilrd dilng. 11G, 

120 —‘-H x Todd, 36S C , ran d. N. Y. t '._ 

SPECIALISTS In tspert photo tlnidilng. 
ComnlNe price IUt free. Sterling Photo 

Srr*I re, ster ling, 331. _ 

ALL Studio photos are retouched^ W# do 
It for amateurs. Send your film*. Prices 
dim l slie head?, 1.1c. nickel 20c, quarter 2 "h’. 
Uelioi Photo Service, 32-45 37 St,, I^ng 

J >lam I Pit y , N, Y, _ _ 

LEA I LX ' 'Tmnjogmptij'' Photograph with- 
uut tllrui. fJuuiiintLu d I nit rod ton* $1.00, 
BjtpplB l Or. Kod f a Stud I o. i 'oil hr a n , Colo. 

PlfS TO I' 1 Ini thing Ef>- es peris. Jilru dc- 
veloped S prjpt j lo rti. Bos 421, Pludo Lab- 

nrutiirles, Ituckford, J ll. __ 

J)||i You get now ratling No. 2K1L frci' 
Up"in request? Lifting all photographic re- 
qidronients, Nonoap-WUIets Co,, 31S W, 

Wadhitigum S t., Ch itag o, 1 II._ 

BEAUTIFUL is7 Enlargement i.'ic + ftxlO 
3,1e. Sand your best treggtfye^ now, UlSl’iS 
I *11 o t o S lu d 1 i i, M rA i loo. I *enn n, 

AVIATEIMIS! Enlarga your own ricturea. 
ISiin't mlas half the fun. Enlarger ro.sts lit¬ 
tle and Urey Lo luilld. Blue prlnl* $1.00, 
Write Frank'a 21 Prescott Street. Boclinler, 

New York,_,_ 

NEGATIVES, Printed 3c eacli, prints eol- 
iired He each ut Whltej, 1540 Eaat Hat SE., 

Hi*'vel amJ, Ohio, ___ 

Till A L i fifer. Developing mil ue, prlntl 
3ff eitcf). Beautiful IO-lnch enlargement 25c. 
Young Photo SeorrlYe, 405 Bert!ia St., Al* 
liany, N, V,_ 

MAKE .Money In photography. Learn quick¬ 
ly at borat. Spire or full time. New idan. 
Nothing like It. Experience unascrisary. 
Americau Sihool of Photography, Dept. 3131, 

3001 M tchig:i n Avenue. (Hilcagc. __ 

SNAPSHOTS Wanted. TTIghcst prkcc 
Iti: -1 1 quarter for 3052 purchasing Hit. Im- 

ge [I£ l Lsher aLir itv,_ Kewanci?. 111. _ 

HAVE You a rah)era? Write Tor free 
sample of nor big magazine, shewing how 
to make better picture* and earn money. 
American Photography, 110 Camera Hoove* 

lim ift n. 17, Miu. __ 

YOUB Favorite kodak picture enlarged, 
I Da .lii. 10c. Three for quarter. vMn. 
Send be*t negative (film) today. AiMtcm 
D inner Photo Lab r . 221 Securities Bldg., 

pc s Maine *, Iowa. __ 

SPECIAL Trial offer: Developing any 
sire mil 5 cent?: prints 3 eentt each, 
Hi-.vjMM 7 Inch eriarcemeol 20 rent*. 
Send for special bargain list. Roanoke photo 
Flniibinf: ftuupany* 2t*9 Bell Avenue, Roan¬ 
oke, Virginia. 


MOTION PICTURES AND SOUND 
EQUIPMENT 


JT T f>T Out! Phenomenal new book, "Fifty 
Dollar* a Week with Car and Camera/" IDs 
hundred market jdaefs fur negative*. If you 
ran take pictures, you can make money. 
Mailed piyitpaid on receipt of $1.50, Rasa 
BargalngnttU No. 203 Is ready. Mailed on 
revel pi of 4 c id stamps. World's bargain 
numlcT fur nmtinn picture and *tjll cstnCi l, 
iw’i'c-*iirli'S and supplle;, Tt.iss Camera Com- 
punv. 1713 WreE M a dison fit., ChlcaEii, I]], 

PATENTS. Time counts in applying Tor 
patents, Send skeieli or model for Instruc¬ 
tion-: or write for free book, "How to Obtain 
a Patent" and "Record or Invention" form. 
No ehsne for Information on limv tn proceed. 
Clarence A. ll'Rrleti, ItoBlatcred Patent At- 
lorm-y, 5S-.T AdariH Building, WadilngEnr)* 
1 * i '. Kt-ei page 12 . 1 . _ _ _ _ __ 

1C MM MOVIE Cameras and ptnlflCtori* 
fur the home, school, rhurch and Eiuslne?? 
iiryanizailoti, Literature free. I). F, Khlef 

{ ’i;iii[iiifsv. f u-uL. A-0. C1te1*ca. M.t^^i. 

FREE 10MM Itargaln lists. Hume Muv* 
Ie*. Ri.m 32. Ejisn-n. Pa._ 

11,250 FOR Original phaloplay story. 
Our sale* department sold unknown author’s 
firet Stnry for aljove amount, M r e revise 
copyrlghL and tubmll to stmllas stories fnr 
talking |i h'E iLtci. Being located In the 
heart of median, picture indiiitrv tve knenv 
product ten require [uepts. Eksblliiiol 19E7. 
Free booklet. Universal PeenarP t'bmpany,. 
20-] ^in>er Bldg.. Western and sierra Y'lslo, 
Unllvwi^d. Pa] If. _ , 

DO Ytu want lo trajle youi movie camera 
r»r projertnr for more modem e«iufpnient7 
Liberal ailawann* on your* when purchasing 
new models. New eatilocue No, free, 

Norman - Will* i * Co., 31fl W, YVaihJngtorj 
SL P Fldtago, I1L 


TALKIE And movie proitunm are plim- 
ering for new short itnry Ideal, ptota, etc, 
I'crliaps ymi can write nne that we can shape 
and sell for you. tlpe writer |Y,M.) ye- 
eel ted J 3. turn. New York best market. 

Write ruiw for free booklet, without obllga- 
tJon—flmf Tn Write Fur the Talkie* l Dan¬ 
iel O'Malley Ompany lnc.» guile l\ 1770 
lv. Ne w Yor k.__ 

FILER Bathe rnu) Ir prujei tor. Dc-E.illt 
$ o*5. Movie Bupply, CheatCf Thratet Bldg., 
Ifrn n v. New York __ 

It-Jl S'O Projeciur iMrtim ilhu 2e 

fool, Fanehroroaile, M)5)'—14,*5, 400 r jtfnun 
Ttfli tlSc. Found Jitlachment 117.50. l&a.m 
ratnera $D> F .. I tio' sound (disc) $5.43. 
Kaulman fpllelai outfit I1.2S. Beaded tereen 
$3.IP. Patlie movie eamrra Su >5. Tripod* 
$1 01. DeVry 31tnm earner.! 177. Film Lf- 
hriry. Mogul] RruLhere, tPUJ B *ion lUjad, 
New Y ork._ 

S.UJLM Il’INi; ['!•■•, hr , Elkii,. ftc. LI-!*. 
Movie 1 * ItOB Ic No. l ._Trr)Hpn, N. J. 

FLU.-ON At, Movlcv" migaahn-—Inter* 
eMipg nt on Oily pntdlratlen U>t those who 
"shoot" nml "ffcqsv" their own. ILOU war, 
lOe ropy. Bcrrociil Jlovlis, 61pj» Uk«, 
Gantofi* Ohio. _ _ _ 

MOVIE Fain cm*, urojeeturi, Ulmv. etc. 
ScJd*whanged, bought. Lists free, ^ehr- 

I ■. I ■ f’ i l. Fn\ 2iJS!U\ All,tnl j. 

55-MM Ffiiu* $ I < j 11. 1 1 11 ■ i n l 11 r* $25.mi. 

1*1 *!?. I tux 0, Hosetlale. Kansas. 

KXl'llANUK Your 3 Tit!) to. rain era nr pro- 
lector fur lCcirti, or vhe versa, (let our new 
ill in U t (Mnpiuan^, .Id ihuhvlu Ave., 
Etiiiirs-'.-L Li t. x, ,1. 

mu FLFT UIMM $1.27. Other bargalni*: 
FToffnwiN Flint Service, 151 Nai^au Ht., New 
York i 'll V.__ 

WOBLtra Greatest 'Tauitm Flay" la 
5!M. (new) 5 reel*. Bent nr purchase. Write 
llcttienvmy Fllrp Co,, 37 (‘hurrh Street, 
11. , -1 iin M l ; - 

10 M r .vi. lu,M. IN cry description, saorl- 

11 reel 2c foot, Htutne prujectors $d,0l), XtlOr>- 
ft 35rn.ni, film ILOO* EsietYior FJJnu, Cln- 
clnnatl. _ 

LEARN Theatre maruigcmrtiT at borne, 
Unu*tml uppuitunltlcs. Free rata lug. Tbea- 
tre Manag er*_ Irvstltuip. Khn lr a. New York. 

I'.'iim. MlJl'l L I \ '. :i i'i.tn 5n rcri: 
to exchange Uin foot fibn. 5u rente To ex- 
etisnge 50 fnot film, Bend far large Use* of 
films. Exclusive Movie*, 731 b, Wabajb. 
Uhlragn, 111. __ 

SPECIAL DeVryC I6M millimeter proJee- 
ters. Llit XS.s.ni. Our price Eneludlnfi 100' 
Chaplin films $37,50. Factory parkeiL Brand 
nev, Milton *Mendclwjger, 192 Ave. II,* 
Biyorme, N. J,____ 

DE VltY li-M Camerai $30.00. projectors 
$2S,00, Special uhnle*ale prirc to dealer*. 
lOQ foot 10 eh negative It.5q, him film* 2r 
foot, 35 m ram era* 525, projector? $35. con< 
edlrs $1* 35m negative stock 2c foot* k^dak 
$1. R*y, N2U - Kth Are., New York. 


TRADE AND TECHNICAL SCHOOLS 


OUST At? Srho-vl train* [born uglily In vhfw 
rehuildltig. Imt renavatlng* rlulhea iirr^ing 
In -hurt time, Guilas, 7 VV. DUUIun, 
Chlrg go,___ 

LEARN WaErli repairing. IIIlea School, 
ft330 M Isslur^ St-jL^Ban Franrlsco. ___ 

IlLt'E I’rSfi 1, ri'ii'Riii’, KiiflV to learn. 
Write Columbian Sdttwl* Droxef Itulldlnj:, 
FhBadelphla,__ 

LEARN Typewriting at homo. Rational 
typewriting, brief course by Rurelln fa 
fin'll pqljlIrallDu). enable* you tn licearue 
proficient at typing without the aid of an 
IrnttrucEur, 0d plgei. Illustrated t.lolb. 
Kent C, i>, D, Pay iinttman price, |1 nml 
small amnirnt Of pmiEngfi upon delivery. Fup- 
uHr Mi-ehanlrs Fma, Itunm fli>2, 20b B. 
Ositarlo St.. Chlrago, 111. 


WIRELESS 


UM)M> Marini*, brnatlCi**!, aviation, tel- 
evLlnrs, engineering. Jtcsllenfc and hmin- 
Mudy Emtnreed by gciverruncnl and rail In 
iiffkdalv. Expense* inn- -can cam port. Cut- 
a lug free, Dmlge^a In it Bute, 11 St,* Val- 
para Bn, I nil.__ 

MEC1TANB "AL Mndels, re vv arul novel 
Everyone i^ fair.lElar with the "anatmuteal 
eiiarE" metlmd of icarhlit# the physiology uf 
the human lugly. Fnpular Mi^haulr* hat lie* 
velvped ulmllar areurate inmleH In the me- 
rtunlcal field- MmlrB u vv ready are Wrle 1st 
"Whirlwind*' 5m) Engine and Ocean Liner 
"Europi." Oilier f tn fullow Every l>art 
tlpirly *3trrwn ami the name given, juvalli* 
able- to studenti and all who are mtchmlrab 
Jy inclined Prke fl.nd earh, Sent pnRpftlii 
anywhere unun m ■ * 1 1 > t < f price, Fupular 
Mwlunlf - Bren, Ruum iful* 200 E. Ontario 
8L, t'hirago. 




















































































28 


POPULAR MECHANICS ADVERTISING SECTION 


BUSINESS OPPORTUNITIES 


EXCLUSIVE Territory. Resire,entJilirs 
warned; to maikct our dry fOtutKreltloti that 
when Miked fftih water, poured iRto hi^ld** 
Of mi fare plate*, imlri Maine** mantels, 
*lib*, tabletop*, etc . or when brushed on 
njnrrrt!* product*. walllHurd, « tod, &ny thing. 
Resemble* polUhed marble OlntUbte tuntarsi 
(iuj polluting) needed. dud wonderful. If 
1 mere* Led ^eiit.1 10 CeMl, We will tend hafk- 
ige of the powder, and toifWclred i amides 
4ii i I trjicril lliffiiure. Addiei* The 

s'uwcll Jrniltuic, G r n if I Inst. HIBh| (ian i _ 

PLASTKX Imhutfici offer Industrious 
men an opportunity to aUrt a butlnen of 
their own, manufacturing art goods, novel- 
tie*, souvenir** etc.. In Flutes end, Marble 
k i l:, 1 1 at. h. n, fie material make* II article*. 
Rubber nun Little fum titled Fur speed produc* 
i Lon. Hindi Investment bring* big return*. 
Shire* the crash, low-sir [cmI good* are nredm 
and this line mem fI ld demand. inn 

booklet ma L 3 ■ 1 1 1 free. Fla»tcx Industries, 
Dept. A* 1035 Washington Avenue, New 

York,______ 

RLCRH:ERATHlN H.-ivLi h,.-. gyi i haul In r, 
repairing 4i ei lI liif i ill EjiC-lmi, Today's great 
3 mj Drava*. Open a nhop In a corner of vour 
own homo. With com pic Ur imrti qiul special 
tools furnished by si*, y 11 u nn oiiMly build 
an elect rie refrigerator, for yourself, or in 
b-H’ll, WrRfl for free bulletin OSI 1 , Herkimer 
coaling Sy^tcini, Inc., islfi Broadway. New 
York. ___ 

TAINT 1'tcr* Ijuj, highest. gradi' enamel!, 
v a red Mm*. roof coatings* etc.* direct from 
large manufacturer. H»x*j fillip to 10 r r. Rold 
under a ponoy-bacit guarantee, Esculent 
pro'lls in painters or agent*, Mail 2> «u>- 
posit for lar,:e tatalug. color rani- and full 
lurtlrul-in. Lai liny Fruducl* Carp., Hall I* 

more . _ 11 dL_ 

MAKE Cement—»tot» ruiH in frnifny and 
oilier caiJuciUv Communion leaitacr soles. 
Semi did Ur hill. Credit, Box 30 0* W«Ri- 
wrlght, Alberta- __ 

1LVKK J.eyqJ beef. Start Inir. sandwich, 
fn-e-timeli buffet. Quirk iraile* iaree profits. 
Detail*. it 4oi p. Hide, la La bora lories, Lent* 

Sin.. _l*t i rlla nd ._pre ito m __ 

MAKE, Sell, tire, plastic *l»nu soles* 
Three inetlm-ii 21 cent!* Hu caber Service, 
TL<lefferiori, Cbirsgn. 

A LAUNDRY Bui Eneas earning largfl 
pretlli ran be started with les-i than $21.00 
capful. Complete s iMilldentlal data mi m«l- 
er» laundering tnefhcHU, Including all lbo 
knowledge to sun in your own home, for 

sl oe, itos jus, mi hmi m. New Jeraey, _ 

(7tVN r Your own Iniilnc**—Hcnairtng ami 

ndutlldinc sacutLiiL eleaxien, AVrIto for fren 
cut aloe—siart-i, prlreu-^anuatitre rewinding 
and dealer renewed unuim eleaner wlLitlrsale 
price*. UulcJt action- big prallts, Nn c-mit-E- 
ini needed. He-New Sweeper i binnnrsy, 

flrathit Ayrnim,_ Ibdrnlti Mlchlrhni. __ 

PETRIFY Wooden objoctet Insect*, etc. 
Exceptionally prolltable asid farelimtlng idl¬ 
ing imtlbi-tic pr'Erillratlnn^, Toriniilu, plan. 
Si. ISnini, L 1, u l; Ti Slicrcnan Avc., Mad bon, 

WlitwiM I m___ 

PLACEli-MlMNni I»oH under da-lit- 
ratlon 'Tlooks.' 1 W-S Laboratory. Coeur 

IT AI e ne, Id ah o, __ 

rtAltOAINH—Paint i-pray outllt>, gasullne 
ermine drive, one and tsvo nun tuodets, l.lii* 
4 tj] trial. Ka«v terms. Tally auareutertL 
till l pav for tficnucbci, Ira C. 11 el mirk, 
I Ini Muaa. True, Ohio 


EARN l> to 12.1 weekly or more Ktwln* 
raualironcos In your rrtlar nr (bed, llluvtrat- 
cd booklet free. Amrrli an Muibroani Induj- 

trlet. Llit, l?ep t. |H>, Tmrmit i y I tit. _ 

PATENTS. Time count i I n upplyiriy for 
patenti. Semi ahrirli nr mode] for IrUnse- 
tlotn nr write f.ir free book, "IJiMir b* Obtain 
a Patent'' and ‘’Ilffurrt of Invention” form. 
Xo charge for Iriformat Imi on how In nrtx‘eed. 
Tta retire A. O'llrlcn. Hob hie red T'airiLt At¬ 
torney, r.S-J AdanH lti.il Id I Jig, WasklnfitotL 
D t\ Hen pa gu 1H?1.___ 

SKNil 1 Ceuta stamps for booklet about 
starting little malt-order Inn Inc h. lladwil, 

jjtA-71 Co rtf,-i ESi 1 1 Street, X>w A'or It. _ 

NEW, Utionial imkiey miking siropngUlont, 
Ttlg profit a. Literature free, lire's exchange, 
Ada, llkhs. 


riJRNMTTllE 11 1 - H i 1 1 ■ Ei in it; fob palnEhm; 
handyman shop. Hlutt ypure rm nearly mitI l- 
hLir; uiostljf all pnjlli. John llt-uccluri!l, 

li:Sl> S mith Ninth, Ihi Uadetidi Li.. I'n,_ 

COMPLETE Toy inaisurnrtiii Em: Iniilnrun 
Send, for Aitospla and del alb. llellnsNsr, 
Id I? V * n rSjt 1E ft St,, CJ nc hi na El. 11 Is I cj 


START Your own bciitneM. Nu •?cUing or 
eapltnl rcipilred, Complete provrti idan 2.V. 
lingual Opportunity. C. HtruyU, Curlitadt, 
New Jrriey, 


TIIL Irtfome Increaser Is filled to the hrlui 
with practical plain, money making augur** 
tIans, faihshle |dca»* big and little, All ur 
part time. Local nr null order. fo[]i' fur 
dime. Tear fifty cents. Money hack If tm! 
plea-ed. Income Inemttti Uqoem !Wr9, 117 

Stale HI ree l. Hoaton, Maar ____ 

START Little baiine-v anvultece. INrry* 
tiling furnbiseL No r4ma**lng. ^liywood, 
CM.Ug'i ftroadway. New York. _ 

"MONEY fi easy to luakr " No limit, 
Send iwo cent iltnp For Mils booklet deicrlk* 
lug illustrated “gfiO'IlputdIrV* Cfij rhap- 
tervi ivtileti explllns how. Dollar numey- 
bicfc guarantee. The Ego-1 >ymusic Press, 

v t>. ii-js nj mp. c h-H im.ni . mu. 

TOMUOSH s-m-ii ^tnl wsiltlalln,: Uw-ki 
sell thurn,reives. Kxtrti profit for Its dal ling, 
Send 21 e for h ant pies; Tie fur doica Tons mss, 

B oo th 6L |. a»ju NN M lclslaan , Ch leago__ 

TIMELY Tips uiigaiiine- Opuortunitles 
Balort'l Sample H>c, three nuinthi 2uc. Idite, 

|.Yjl K. USLhI, C IS!tety rtd. Oh Uk __ 

HlCiXS Anil ihuweardi easily painted. If 
you u3u Letter Palterm. Wrlm lor freo 
^mpkJ, Jolih Palish 0212i> Neva Au\* 

Chlca ifo,___ _ _ 

MAKII Money at home—Muktpjt carmuel 
com. crlspettea ucsd peanut IsrLMIc, I’tee 
samphs of "Giant Yellow" popcorn included 
with above formulas—$I.DQ prepaid, Ncsv 
electric pppbflf only I^fi.SO 1 . nradt, 

Nntcliin^rm Specialty Ca. m Hptctshsi.nrs, Minn. 

START A liotssc giftshap. Make viur own 
attractive vaises, ha>ket> r fruit lururL. New 
ilhrovery. Easy, profitible, tip a ret I me liottio 
work. Experience und capital udfietetiary. 
No canca^slng. No ru:ubhuTV. ihsslhulari 
free, URt^bop J.nkoRtortt-h 475 EuR Broad 
Street. C Iambus. Ohio. _ _ 

GK l’ l ;,'.- ■. -■ h I J.lI I'r.u iptl-i 

tells h>iw! 32*page migafine of muse v mak¬ 
ing plans-! Schemes 1 Ideas, ami formulas I 
Four months trial 21c. suMtatc ropy itje. 

EnlcrttrUe^, riaRirlcsv, Neb raska, _ 

SIAKE 121-17''* W«kiy. Kew mall order 
buvlru 1 ". RnUnd Hystrtn, VYareha ici r Msit, 
ALL Muncy imihufarLurlnB hulldEng ma* 
lcrlil. Marble, Granite. FLrepro t I'alnt, 
Flooring, 1 tooling. No luichlpery, cheap, idg 
profit»: formula i. lalcit reset hods. Win* Lang, 

Lang FIoteL Portland. Ore .___ 

START A nunu fact tiring huslnr^ i>f your 
own, t’ovt amazingly low, Fur free lurilo 
ulaii. write The Opportunity t'o., liDT Ihise* 
land Avty, Dallas. JTs'rai.__ 

MONKY Mailing circulars pt home, uAr 
hrftsgs parthularj. sampler, mctgazlnes, fen- 

ncil Htaaidard. LoTjngtu it, _Kmturky t _ 

FORMULAS, 11u.-iI e] c"i ptan*. Liter at Lire 

free, Itelfort, 'HI 12 N. l vi sc I c f, C h 1 1 a ss rs,_ 

1)tHl!CTORY—Tells where to buy thou¬ 
sands of artlcie.i at uhole.oLU*. I'tlcfl S3.HU, 
Urcutar Tree. Harley Snell, 1017 Freeman 
Avc., t" Jjll- Iti t] q 11 , I fill a. _ _ 

mJLLFItOQ Rill,dag. Invt-.*tI k q( l-> this ttrw 
and tb;lvjnK ImiuMry, Can ho suctenfully 
carried on In oil parts of the Fulled Stun * 
dju] Canada. Complete, Uludralcil book by 
tlio Industry's outstanding authority loll* ypu 
kit ub nc it. 1 1 r L i c- I LOO, Sent imdpnhj 
any wlicro upon rccolpt of price or IMt.lv. 
anywhcie in U. H. Popular MnJmnlcs Fron, 
Rmuti km,. S00 E. O ut aria S t. ,_t' tj I c a go. 

"?niLMKR," H2p monthly, prlotv Idg 
F-gctllug rehemej f business Rartm, formu¬ 
las, Huliiciiber reportv llO.Uun froiu rme 
enpy. Ant her ISI.Ouu from three. Now, 
three special copies, only 21c. Patlciion, 
Publisher. Rat 7R>, Alliance. Ohio. __ 

DIRECTORS' niJO.OhO ArtleDs wboli - ih 
arid money-miking latgtilne 2Sc. A. >lc- 
_Qecrv r Co. r Ch ilium, pni.ulr>,__ 

FREE iJcoklH dfsrrihet ST plans for 
making S2fl-fIt3U weekly in home or nffire 
hutlaegs of your own. Elite Co,. 211 Gftitd 
Hi ,, Ntw York. __ 

SUCCEED WRb your own pn.Jitucu, Make- 
sell them yottrsetL Formubu, prorr^es^ 
traile-secrcti. Analytical service* i*qtalog 

free. H. Thavly fn., \Yi i4hEm;tiin._D i',_ 

MAKE Latest guaranteed &u tumid die m 1 * 
ccsiltlc*. new Ht ckanart. best adu-rtUrd 
food product 3. modem* latest lullet -tu id al¬ 
lies. medical preparations, merit nr hm* 3 inure- 
hold iiMcssittcrj, UiEmr Miller's fnremn.it 
formula* anil trade see Mi. Easy In start 
anywhere, inmtmimt small* prohts nulck mid 
liberal, ft 13J tor . C hem I s | t _7t 111 -1,. Ta i u j m, F La. 

Ml into RH It. l; . I t . Ill ir 

,i rents per srjuare font: yuu cliarge "1 mita. 
Profitable buslnetl plat Eng like new bra^vy 
wurn-olf a ut on arts. nitectorj. tableware, 
stoves* etc, Outflta fatplohatl. iretalli free, 

BprtC Jtl e. Piater. U 7. Ala rifin . 1 ml.__ 

CHEMICAL Erpert will furnish frrnmiUi 
nud trade acerpti. All Rites, Lids free* 
U'. L, tAimining** Pb, 1L. 22 a Gordon Ave.* 
Hyraruse* N, Y. 


LARGE *Slre, 32 page book of money nnk- 
ers for i-Pare lime workers 10c. Terrill 32R 

H>' »tcnijltrooIcQfJd, M_ 

TAT T'l JO I Si] tint fit b, supplies, lllustraxed 
Hit fr». "Uaterr." util Put-tnam* Detroit* 


TIIAXLY Formulas produce perfect prod¬ 
uct v. All line*. Catalog Jr re. IS. Tbaily 
!>,* WivhtiiBion* 1>. C._ 

LEARN The collection buslnesx. Good In- 
reniE-. quick reiUtU. Interesting booklet, 
"HkilLful Collecting" free. National Collec- 
hu- Ann.* Long Ht.. Newark, Ohio._ 

OPERATE Chain of vending and am are- 
ment machine*. He Independent for life* 
Htart imall* prow idg. F. Gooduody* 1^20 
Kret Main H trc Ft, Roctve^rer* N* Y. 

INCORPORATE Delaware preparatnry fl* 
naming In vent Inn, busines*. Retain perpet¬ 
ual control, Itooklet. forms free. Universal 
Curpuraturs, Dover, Del, _ 

"TTfrortumtieh, Unusual* fascinating, 

pru lit aide. Particulars freo* Economy Kauii 
Co. ■ Manchester, Iowa._ 

CHARTERS: Delaware; best, cheapest; 
free forms. Colucilal Chur ter Co.* WllmlnS- 
Imi, Del._ 

EARN Largo Jntoure with "ehaitP' of Eica- 
nu(-chew In it’■ gum vending machines* Htart 
• ’ i'i u L1 4 .iils.il Parthmlars free. HohlduS 
( rjrp,, DcKalti and Broadway. Broaltlyn* N* 


PdlMTlRN Machines $11 up. Money in alt¬ 
er*, North*Idol Co,* 2117 Harding* Dei 
Muhin, Iowa,_ 

WitOLEHALE Directory 300*UU0 articles 
10 c. Other valuable In format ten. Moran 
Company. Warchara* 3lassachiisetli._ 

A BUSINESS Of your own maklnf:— 
Htiarkllng Glass Name nnd Number plate*. 
CJircIrerboanh* fluni* Dig hook and rem- 
ple free. E, Palmer, 510, Wooster, Ohio. 

MAKE Your own products. Employ ajjenti 
ycurielf. TnIJet article*, tup. eitraeti* 
Wc furnish narylblng. Yaluatile book frre. 
N a l Iona l Rc 1 ent l tl c La bora tor lei, 1950 W, 
D lund* Rlcbmand. Ya._ 

FIFTY Hud'risful mail-order proposition*. 
A'-ldrcii, K. Ilmne. 3010 Metropolitan* Chi- 
C4EU. 


AMATEUR Cartoonists: Sell your work* 
U'rlEe HmRh's Service* FWllSl* \Venatciue. 
Was h,___ 

HELL lly mail. Books, nareltiei. bar- 
galnjl I.-LriTo profits* Particulars free, B, 
KlfCti, 121 S* Dearborn, Chicago, 

A BTlFlClAL Marble sanitary flooring, 
fnvEructlmu rnrerlng wood or cement fioor- 
Rig Vj inch thick* fireproof, all roJors, low 
roM. O mo mental casting, concrete plaster 
papier-macho drecrattnni. garden furniture, 
iiatuary. fietihlo meld*, particulars and JL- 
tn it rat ion a free. Chris. Mahler* Elmopt, 
N. Y, ___ 

BK9 Money at hoove plating euto parts, 
fertecinrs, mirrors, chandeReia; by new 
method; asttCTltpre unnecessary. Outfit* 
fur[|( ii.iL Gunmetal Ca., Ate. N, Df04- 
lur. III. 


MAKE Artificial marhEe. colorful glossy 
flits, no polishing: ratlier uncaimy. Novel- 
llrv, I able tops, book ends, fhors, whetatriiiF*. 
D.ird. Ineipenslre, fireproof, enamels wood. 
Stem cement m cl hod*. Amazing samnlci 
2c. John a. Favn. 9J1 Grande Ylata Drhe, 

| l.oi Angelo, Calif. _ 

NEW Mill-order qpportunRy. Eire I Uni 
profit!, Addt??i Roland System* Ware bam. 
Rut. 


CHEMISTRY 


CHEMISTRY Students—We supply appa¬ 
ratus* themleali, oolEiU ond «ls. Illustrated 
catalogue and atory of hoy chemist who be¬ 
came world's great ret I mentor—ldc. Large 
IIIniiratcd experiment book—fie. J. IL Winn 
Manufacturing Co.. 2215 Broadway—YU. 
New York City. _ 

ANALYSIS, Chemical consultation. [irnc- 
pKsci, manufacturing plan*. Guaranteed for- 
imiUs, Small Invcatmcitt. Wrlto, A^su* 
elated Ofaj mfRg* Infilanatiolla. Indiana. 

JlANDflOGlC For chemical erperlmenters, 
Illustrated HJg. Extmrlinent booklet lie. 
Hie mien 1 rnuloguo Ido. General Chemical 
Co., Rcadlm;, Fa._ 

JOIN The American Amateur Chemists 
Hnclety, IP.OfiU word journal and particular* 
|Uc, :;2rr-lt. Nurth .^veanmre. Lansing. Midi. 

CATALOG listing 2,500 Illustrations 
rlu jnhu / supplies, 1,000 chcmlral, 1,000 
re lent I lie honkj srnt f.-,r r*n r. Laboratory 
.MiilrihR • Company* G13 fi, 71st St.* CI-l- 
cu;u, LH. 
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FORMULAS AND TRADE SECRETS 


],niMJ,OOQ FORMULAS. IndUltrldl farH* 
table's, processes, ruin. trade i(KTiiL and 
calculations fnr all kind# of Tyailet and 
lluUnnurf, Honk—"Mmirt't AHlitiul*’™ 
1110 pig (Hi. Scat postpaid for 52*00. 
cg-lvle CuMlihlng Co-. 57 Itoic St., Dept* 

21, N t w_Y ork.____ _ _ 

TEX Real, money* making bmuulai for 
one dollar. Fash or money order. Patrick 

Henry. Drl ghto n* 1 owa._ 

DIG Frollut ms demand! “EiiV to 
putt" Send ice |5 mil I nil I show you bm 
la nuke a non-iw Is on mu mray that kilH 
dies* tEtoar|u]t"i'i ami all kind* uf insects* 
Your money tuck If U don't kill, J. X. 

ll'Ilear , Al l ilia. Ala.___ _ 

GUARANTEED FortnHlu, recipes, proc- 
i»ei, Expert arialy«ii. Catalogue fret. 
Industrial IrulRutc. Dept, AO, lliltf N. Midi* 

_________ 

.SIMPLE Formula to render iron a> white 
and beautiful as silver* $1.00. T* Sen leu. 

N ew -Jcrse y Av . , Bro oklyn, N. Y._ 

NEWEST Formula a. Ten l til, guaranteed. 
Catalog free. Grins lead. Chemist, EdivartL* 
1 . 11 c. llllnole. 

FORMULAS—Uchiaido lesled formulas for 
till purposes. Price.* reasonable, E top he 
Stale Laboratories. 5W Pori land St., Huston, 

Mi ll, _ _ 

PUT <Jld ajto Inner tnliei at one-huh 5 rai 
a pound anil resell them ut LMi cents :i [mumL 
Formula J-Liiij. MEdml! Ames. Ellhighum, 

HinoD. ____ 

SMOG Sole4 last one year, New formula 
GOc. Joseph Alban, 6102 Booth lJam.cn. Chi* 

geojIlHi Hila.___ 

FISH Roues softened, miniu eatable. HlifA 
rial cookhiK pruccsjev 50c, It. Brooks, 
P337M . Arkiiuflw. Wii. 

STARTLING, Aina Kina, new formula i. Dr, 

Jordan, ;tn Plaln^ Ithaca. N, Y._ 

M.-FEHlOlt FotttHiia*—for real business 
building product#. Skilled advice. Expert 
analyst. Atiahtcan Itescarth Laboratory, 
1 jfll Kud I d, Cl cv cl and.____ 

MlUKOK KcillTcrlng, clectrcppIsUtur laU 
eit formula*. Porta file electro-nick el plater 
made fnr II.QO* Guaranteed, Custer, Sj 
L eslie, Highland Park. Alleh. 

SUCCEED With jour tmn producti + Hake* 
e ell them yourself. Formulas, uforenci, 
t ratio-*ec ret v. Anilytlrai service* Catalog 
fjfg._ It. Thaily < Vi., Wad Initoit. D* CL 

SUCCESS ti sure with Miller's guaranteed 
formulas! bed iclenec can produce for mak¬ 
ing popular, 1»Ix:tc-C-,i’I lLn*: ooodi. Alt If pel. 
Don t boy formula* 111 I ycu'ie received mj 
latest HEerotutt* Miller. Chemist. 1706*11, 

Tampa. Fla._ 

LOG FORMULAS And Ids Illustrated eat- 
■log IBo. Id ea I_llook S Imp r _Park lUdio, 1IL 
FORMULAS; Detenus 
extracts ami other ptwrAtva. Free Infonna- 
I Ian. Fpnmiln Company, Gth Ave. and 
Proud. Fea t11 e* Wash, 
fiUy YALUAI1LE Fnnmilai 23c; circular 

free. lin ny>’_ Teeple. Peca nt f, 1 mh__ 

i 'h 11 L^.[ 1 LAS- our 11 1 ii-ii mil 1 trill SUPprlW 
yon, llelfort, PU'i N. Keeler. ChteaBo. 

FORMULAS All Ulnd^ Calnlnjj frn. 

Clover Lahoralnrlcs E l 1 ). Parjt iUd oo, 111,_ 

JfAKE Vtmr own producls. Emjdoy acethv 
jourjelf. To lie l art Irks, map, extracts. We 
furnish everything. Valuable book free, 
National Sri. ci utile LaboraLurka* it) .low, 

TEroatl, ItJr litucnt L Vft ._ 

>Ej, 000 PROFIT Miking femur las, Fol- 
TrvwliiK and many ntlseri: uVecMmE i and cmef* 
fJ nclea. oErkutiurCf alloy ft and a in ale a mi, 
crtlsfa tnalerlak. bevertgea, eemenu, «Iijij, 
/paster, rmjcRagc.], bleaching, rciiehatlng, col* 

' oftog metalf, dyeing Blau, heat ircnOiumt 
of metal j, hauvehold furmuT-u, kc rrcaoi, 
c.ipfectiimcry, tbewlng gum. lapidary vrorlt. 
rtiermlPfttlnc vermin, lubricanil, palnti. 
raralihei, photography, condiment!, tanning 
formula*, rubber* snap, randle*, adlderltig, 
toilet prep a rat tom. pcrfumM. waterproofing, 
flreprrydl *g. ^Tiling material ft. Just wrlie 
for "ScknUlk American Encyrlopedta of 
FonnuTan*' IVhcri imvtman hand* yen, hook 
pay |3,"Q and pmtal fbarcci. Popular Me* 
chink i Prt.o, Doom B02. £00 E. Ontario 
BL. Chicago, 111. 


AGENTS WANTED 


AAfAZINO Intent Ion 1 World** tint JOG'S, 
automatic finert type eltctik water htalcr. 
fiuarantccd never bum out. Producer hot 
running water Imttnilvl Fill any faucet. 
Dike! tie* chiomlum ULmmetL lH.Oli retail. 
3 cm make up to I1.7G. AUo automat Ic lea* 
mcrsloti, TTio tin. Free aim pic niTer. lid I ■ I is - 
nm-Srhrnkcl* l>cpl, P, M.. 213 Fourth Ave., 
New York. 


BELL TIonscTClves cedarlicd, mat hr roof 
garment bag#, for S3c. Co a 51.7 A doxcu pre- 
paLL Sijujdi* 2.>. Wirlell, Dept. M. 

B. Franklin. Chicago -_ ^ 

SELL italncoati for men. women, chil¬ 

dren; tU.9.'«: big weekly Iflcoate* Duillt free. 
Goodyear italnwcar Co.. IS West 27ml BL* 

New York C l i y, __ 

FAST Mall srller—Free sample. Plan*. 
Circular! forniihed. Sec si agon. Wcit 

Pico, i^u Ang etci. CalI L 

NEW Myxiery—AViihn ttindon^, wlElmut 
vraDr, Pollilici all meiots. iti-lalti 2Ac, 

13l y proLt* Deitever,. Eiljl'W Irrlog Park* 

UlltC3^L>._]__ 

RE Tour o«n boisE Fli start you wish a 
regular weekly' route supplying f&mott* 
"Zannl" produrti lo steady coslmint*. No 
rap Hal or experience needed. Routes, nay 
$27.weekly up. MTLe Albeit Mini, itojto 

M£T^ . 1 bjjj Monmouth, Cincinnati* O,_ 

lltEW Maiiigt-rs! Amazing new patent 
kitchen specialty! Ewty woman buff! sen- 
satlanal Llemonitrallonl Uukk proEltfl Tre¬ 
mendous repeat#t Great ftilea plaitl Narcor, 

1B<5( l Broadway* New Yo rfc__. 

REITtEHENTATIVJS8 Wanted, quick sell¬ 
er* tm CompetHlon* Details furillahed Safo- 

I v |'rm lucu r A rto y, Ch ie J nnat 1, _OJ i i o.__ 

^ihujiiu AR'iTuj.ES U'tiulc^ile dire dory— 
300 jertihers—23e, SOD—S0t, 1 SOU—51* Arts, 

D-lfill-M, Denver.___ 

Mail Order News {established f& yiaro 
lcE]> Imw to >tart mall order husdneiH. Dc- 
£ifrl|ithi! details free, George E. Caasiily. 

5fill FI01 v Ave,. Ne.w Yor k._ 

DIO Money steady, High grade comulls, 
ahopcaata, pants, shirts. Advertising on bark* 
Fast sellers. Great demand. Prospects cv* 
eiywhere. Free ouillt. Btrcmg Mfg. Cuui- 
pany, till We4_Jackson. C.lilr agn.___ 

AO ENTS Fur hinaJtck; original powdered 

handsoapv A p p roved Good- IJetiaek cop I ng. 
Everybody fllitomcr* Fine opEHirsurilly for 
huitler. Sample free. Solar PyodutU. J*2141 
So. 'fruy, iTjlcaga. __ _ _ 

MAOICLOTH Polishes all metals. 3M)ft 

profit. Everybody buys. Banude free* 
MagEelotb, T3D2 Washington* Kuuu City, 

Moj___ 

LARGE 2.7c Moth cake* aetE like wildfire. 
Agent*, illatribtitow make 20rire ta 4Dd^ 
rlijr profit. Sample free. Paltenort 55-Co*, 

lilt 1 ' njve rs 1E y. Pet Mo l tvs'*. low i*_ 

DON’T Pall—Write for newest catalog, 
neiv low prices, Koehler’s Him? Si bps, 
(Every description! 71" North Fourth. BL 

Lmil?* Met.____ 

SELL Stores carded racor titldu* cEc. 

Lorrac Proiurti._ Alb an y* N‘* Y.___ 

FAST Selling summer -pec I ally. Workers 
make ICO,on w cek* Southern acent« set liUAy 
nor, {Bam pie Soc.) IV rite DJ.urs lik’d 

Products U'i . Dpi C20, Totedo, Ohio. __ 

HOSIERY Special!, ladles new' mesh ho?e 
Irregulars 12 do*.. 30c fancy *otk lino 

fl*|LJH) dost. Men! big value fancy set:* 
ondi 51 and 13.23 cIdz. Postage prepaid* 
American Salpa Co.. Dept* D. 01J Commerce, 
Da1!a^, Tera^._____ 

“CRYSTAL Clear” window and windshield 
deaner retails fur LD cents—pint rarn. Agent* 
and dlJUlhuton gay this Is the lEalng right 
nrmv, Walter B* Doe A; Ch.» Dept. C« Kent* 
Gbhx__ 

MOST SenaatlflOil tooth 5tail deaUl Larg¬ 
est, strongest 2 !jl; [iad ever inacic—sir dozen 
13.00, your profit' —Hurry! Ubodo# 

fa., IT-2730 North Ashland. Chlca gm__ 

BELL Name engraved gtmnvntcrd dll 
prooT gulf halls. Strlrlly whuleftalo prErcs — 
every golfer. Bond 51,00 for two agmjdo hilD 
mid Hales kit. Money ref under] after tir.A .ds 
: a I (hi. Ut 2 money—Big iJroEHs. DerkHhiro 

Gul f Co„ 130-D No* Wells* Chl ca K o.__ 

100% PROFIT Selling nmv selUeleam Eng 
wafer filters; our |dan Isisure, cxieivtlnnal 
eumings and repeat orders; pumfrlcd terri* 
loriei, Ilygienlr Filter Co.* 230 Wcit 33th* 
New Ynrk._ 

400% PROFIT Belling slenr uictl every- 
where. Largest seleetinn. wonderful repeal 
buxine*?. Si.00 worth sample** 23e; 30 lilgtu 
Jt;. UG S 100 vlfiTU. 1\ Franklin Co.. 

Third Are.. New Yox\t. __ 

SPECIALTY Salesmen preferre I Organ- 
Ez^ s err I fury* Belling Nu-Way vifcty razor 
blade lioklerj and iharpeftrrs. wUo|**sEe» or 
retail, b'tnd Ee cash for * ample and Infor- 
matjon* Atla§ 51fg. Conspiny. 223 Mfri. I*X- 

r han ge D i d c.* Kan vs City, yfo. _ t 

FLAVORING Extract $ensai!on. H vnn- 
IIla* 51 ICtOOn* 00e jlIujcuuL SOc tOtftlc* S3.20 
iahm In attrartlve rarnnle rain Ohr. Your 
11 roll! 30c. Every home uiei, £alci eany* 
Creinn Fdbv. Si,_PauL Minn,_ _ 

ENGRAVED Nameplate*, slxtu* Initial 
platej. Enamel finDh, live eolori, big profit. 
imMn Spn laity, 90 Stewart, Providence, 
llbode Hlatid. 


STRANGE Ironing roitl. Preventi acotfli- 
|ng. F.ue* eicetrinUy. At>olLhei kink*, 
-marls. Approved by GinuI Dnusekeeplng. 
I’or telephone* iUo. 16fl% profit. Bamnlej 
fund third, Ncverknot* Dept* tl-A* 43911 Ha.- 

emwitod* _ChIe ag o, _ _ 

AGENTS—Opportunity to make money: 
[i v!; ruutalning 47 iuctf*ifuL liusinei* plan*; 

I mu ur or oETU r; lend for free inttoduttory 

boakicL Elite Cu., 2U Grand BL ( New 
York._ 

EAST Seller— Auturuallc gas lighter, re¬ 
tail f S3e—JOc for sample—ofie dozen fl.fld— 
19,00 for grir^v fiirry botnr a tnapect. Dome 
Supply, 03 Mad Dun Avenue, Dept. d0* New 
Yurie C 1 U. _ 

£1*1 DA H Kilti files, moths* etc* Proilu 
Irrmeodnuil Oxakl Laboraiorlr*. Kenosha* 

Wpntm Ijm____ 

ENGRAVED Name plaleu algiu. number 
nlates. {Ink ptltri, wDuluw nlgns* tie,, pruf- 

II { large. D rdl_lIroi. * Wlnlbm p* Masai. 
MEXICAN Hand tuade featlier picture*. 

Mr t an 3 {Mr, tieautlful, alt ran I ve. Novelty 
work. Great margin of prvdli. Send 23 ernti 
fur 11. Oy worth t ample nn<l detail!. M ex lean 

An. A par tidrt 1 303* M»x I ru_t Tt y. _ 

AGENTS; New Insecticide spray for gar¬ 
den gild shrubbery. Screws cm R^rden huia 
hi place of nuzzle. Steady Income (ruin fur- 
u llh Ink Insect Ride ch«lf{ to sprays yuti 
liarc *uld. Write fur territory. No comut* 
til inn. The *3 lor ley %V Nellson Mfg. Ctn. 

Delta, Oh In, _ _ _ 

5300,0000 HAS Dren made In the lad 
Ei'ii imuitlH by ugouU hcRIur the Four-Rottla 
Extract Ben* at Ion. 53,20 value—acllii Tor 
51*00—cud* you [Edlic, \Yrlie ludj,y to Jack 
Fnder, Prvifdenl* American Chemical Cum- 
pany, 1011 St. Anthony Ave., St* Eaul. Min* 

Wioti, _I > f n L G ■_ 

RIG Drollt mUtiig. Toilet preparations, 
fool product s* remedies household spec la E- 
Ue», moth exterailnotoix, portraltr* frames* 
mcdallluTii, phckoOllltms. roltglous Roods, 
CrcLjJt. .f.irne< Halley Company, tlOGL Dlua 

Inlan d Ave., C hic a go.__ 

IT"S New. Wiihei rluiliri spoileDly clean 
without rubbing. Every unman tniya. 200^ 
npvtli. It eta ID 23e. Ria repealer. Sample 
free. Atlas. ChcRcrtleld Station, Dept. M-10. 

Chkafu._____ 

BIO I ’rnf!u falling proerrlej. motor olli, 
paUiD, fttnek mlnrraEi. Bamnlo mio free. 
Lo-erln A Browne* 1CU2-G So. State* Chi* 

r a gu. _ 

30ft Ce EROFIT SdRhg IUW “29-ln-l” 
kRcbcn utemlt. Retail! 23r* Coits ymt 
*1,oo a dozen. Satan let 13<* New Methud 
To * Deik FMM-d, Bradford. Fa^ __^ 

10ii r 7- PBQFIT In the Evtrlx*ilng Match. 
No Hint or frieEinn. What make* It lightT 
No vvllvd ran blow It nut* Reulli S0e. Saca- 
ciEr ami *atei plan 23c. New Method Co*, 
Heck FM-tb Bradford. Fa,_ # 

EI.I’i 'Tlllt' Water heater-New. Ileali 
water InNtanlly. Fnrltei ilie—retail! 13.73. 
Two minus c []emnp»irathui juukeT you 11.05 
|irefit. Lux-VImI* Dept, d7* Elkhart, Ind, 
WANTED; Man wLMi ear to deiiirmslrjLte 
and do ■ iTvlca work for large Ohio uianufae* 
Direr. Eamjhl 530 to 573 weekly, Fyr- 

Fyter C u . De pt, h, Dgyton* Ohio .__ 

3MHM PROFIT Belling mystery gas tight¬ 
er. Retail* 23c. Coilv VOU 5I.0U duzen. 
Kamnlo lOe, Bijmiro Deal Mfu,, Beak i‘M-32, 

Draiifurd. Fa,_ 

NEW. BrolUahie—Sell smio fttep pats, 
Quillty rubber with uwiicr’^ name mnldea 
while. Detail. free. Ebonite Froducti* 
Orpt . IM0 , W0j_M a|n* Ak nm, Ohio. 

Cash Bald for butterdlfh lnaectf, Seo 
Bine J n I r _D 1 k pt a y A fhe rt D ement o i l page 1 0. 
ill'mi U'i’- ft Lc .-in by to ail. 200$ 

DL : f.h H- _I*rulB t _l lrwlkheUI* _l]L__ 

RAZOR Blades, hullo# Erouutl* Itaprcwtd 
d.mbje edge, ten, rent packages), ranted, easy 
selling* sold everywhere. Standard Safety 

Razor, T* m<hur «h . IVn na._. 

AMASSING New dhruvery paklnf big 
money fur dtitrlhulor*. No eocupetlticim 
Territory golnt: fut* X-L CEirmical Labors- 

tnry, E lkhart. Indiana.___ 

NEW Curtain rod ilartera* Retails 10c. 
ill# nroJli. Free sample with partleulara. 
Kvrhler MR?* Cu,* 110 Burkhardt Ave.* Day* 

tntt. ttlilu. _ 

IJISTBIBITOIUJ And nzenti wanted. 
Wathlng machine acll* for Up.OfL Attaches 
1u dvr trie varuum cleaner* Weighs 5 lb*. 
FHt anv luh. Large pn»UT, BlDiI new te- 
IIaide pr nluG. Jnc^-ret Mfg* Co-* 212 Bum* 

uii-r Si .* Bcw ton* lh»,_ _ 

HAND*DIF Deeorallng wills I’mlm oils* 
FoiRtvdy mw* different* becoming a rase* 
Sample. and ^vlei plan. 23e. Foster Import - 
lug, 1J9 llcigraiic Avenue; Bottafi. Mats. 
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NIC! MOW WpJfLitfE Initial* on au- 
toniuhlR'i. Eaibil thing today. Nu np*ri* 
rmt> needed. SM5 profit every II.SO Job. 
Five -atiudr*. "Italrw," X-1013 Washing¬ 
ton, Horton, _ _ _ _ 

DURr FFIlK $fik mm's neckwear 12*70 
iJojt., i4hr« at II. 2 3 ami $1*05 doz* Send 
**\*1 with order* balance rash. Money re- 
futtdtl if db tall stitt). Fifth Avenue Tell He, 

W.9C Tw .v Av enue,_ _Hr xkD n . New York._ 

Too^ jTkST lEmj Ati'lrlC oil market. IFl 
new wiui demanded* Every housekeeper buys 
Eme on iiluist. L. 1*. tmenstrom* 435 East 
HiMli Seu-l[, Li»* A]i it h 1 h . California. 

SELL i i nh ii> , under ymir own name, 
5lju',i profit, So EE by mall ur agents, Atl- 
vci-iMng ropy. sales linlpa free* F* A. Gur- 

dun, ILKi] s. AnUl aml, tlilcaffo. ___ 

NEW "FlmviT-SJiruh ml ter* every home 
mid,-: Sell- fur "Hr, worth more* A cents 

in ;<f:.i 3LKi r i. S a i op I e 2 5e. K J Manufactur¬ 
ing (Vt t him N. Y e n n an b Lot Ang e la* Calif, 
"SOMETHING Difrereut''—Smart now 

frit itipt. Sample $ L 33 postpaid. Garland 

Milk. < he]Mfl.Miiu*___ 

FHoitt a fee 11'ii,e fcmatne*** Legiti¬ 
mate. No rani ailing. Maywood Publisher*, 

Vi _ 

AT Last* aerateh eraser that lieali scratches 
oil flat it furniture. Rub Ifghtly—scratch 
disappear*. Sr EL on tkmtmal ration, 100^ 
profit- Agent* Ejilng appointed. Write. 

Fn'rmsru. tlfHS_ Hn._it mad way. Denver. Coin. 

GENUINE Gold letters for store windows. 
Ihnilv tpplifd, Free sample.;, Liberal otter 
to aenrrut agent n. Metallic Letter Cb*,, 

EE.S.»It Nnr t lj_(’ i n rk . Chicago. 

GUARANTEED “rttm-rroof" hosiery. 
Men's latent fuiwy Iiosc—dos. $1.25*11-00; 
ladle C fashioned hosiery—dug., $1.00-$3* 00* 
i'at aka free, Superior Hosiery Company, 

Dc| i E 3L N ei w IE n \ eri._f Mini, __ 

NEW Change ah In v] sells to stores far 
$] Hill, rmeiilN profit EMO^o. Particulars free. 
N'mlunai HiHvrtrm, St i^mls. Mo._ 

NEW HI emery. Washes Olathe* without 
rubbing* Whirlwind seller. Orest repeattr 
Sp fend id profit, Ham pie free* Deica* 13] 3P 
Irvlnc Park., Chlraim,__ 

.MAKE‘Sell Micro guaranteed, specialty- 
neicsslileii l l hi*Elr wood; eremrrn Insect 
±puy; rhSOTiUEt hamk soldi r: SLko water 
;ulnt i b'^'iavine blankto ; Pura moth lab¬ 
le!; Alafiic dlih waili; Wntrr-Wai: iluor twnl- 
lib; P9a-<iex i'umjiKiLlLh-lbtuild marble: using 
Miller'- frijemmt fnnilUlPiS. Kfliy to SUtt 
anyvvbere. tnveataient small, profits* immedl- 
litt ami treat- Ur, Leirotu Miller. Cheinlit, 
Tarnpa.Fla__ 

MIILUOILH Jtcsllvered at home. Costs near 
S ten is tier si|itare foot; you charge ?5 cents. 
Pi nil i.diJe Injilncjs nlallri^ iLulupnrts, teflec-* 
tor -5. lakilcwure. itovei. rettnlafiLni* metal¬ 
ware* cEc, Outfit*! furnlibed Details free, 
WMlo, _S|ir1nl<k. PLhe<t. l^S, Marian. Ind. 

MAJtVKLOTNS Chernkal cloth, cleans, pol¬ 
ishes ait jnctnls LnsEantly without liquid, 
nolle, irnwccr; reeorilb break log seller to 
lioUBinvlt'CH. >.ti,re.H; EEOn^? circuit: sarnnle free* 

fijlef If. Mfjf. (A . Uttbm Cl[v. N, J,_ 

.MAKlNHell ymir mui products. FormUli 
eatnkg free. " Kcinko*^ 11W, Farkrldce, 

Illinois , ___ 

SUCCEED With your own products. Make- 
sell them ymirtcif. Formulas, proceiwi, 
irade-serrefs. Analytical fetrke. Catalog 

free. Ii. 'E'l.avh t'^.. tVa-liln^E :.. D. I\ 

DIG Mnnry irlllnc ihkti, tie** underwetr, 
tlrcSies, Ijosiery. ralnroats, coveralls, pants, 
lieii*. Edayiuiti f*alei kit free. Nimrod 
Ca.. I>rpt. S r 4 P22-2S Lincoln Ave.. ChlraKa. 

THAXLV Formulas prndure perfect pred- 
iiclt. All lines. Catalog free. H, Tbaity 
Fa,, WaAhbiiftnn, t), C, __ 

£ E ii EAHN8 $ J JH Weekly. Presto shamm¬ 
er puts keen cdcn on dullest scissors. Quick 
i tc ni i mat rat I tm sells it. Day's supply carried 
In your packet. Hells 23c. PnHt doz¬ 

en, CriM, Hu. Williams Corp., 32 WiD 

IlmnH Itlilh'., Mfi nicloir, K. J, _ 

Fit EE "llnohlet of money making oppor- 
iLirdtii'a," new tdi'itH. orlglnnE plans, teumey 
oinking >errH:t mid olher valuable Informs- 
11 urn None require peddling or out Eli:-. Elite 

i'.i . ill Hi ini se , N c,\ Vnrk._ 

MAKE Your own product*. Employ agents 
yourself. Toilet article*, jioap, eitrsets. 'IVe 
turn lib cry Eh I rig. Valuable book free. 

National Mciil Ifle LaiiorAtotJcs. 193UW 

Broid* Rlehmo n tl, Va. _ 

POWDERED Hlir 1 America's be^t hand 
rkauxi r ►HI. fast to e^erybodi*. llrmoies 
grease, stilus yround-in Hire. Dig profitl. 
b ample free. A damn Manufacturing Co.. 
pent A. Itnnnr. fowa.___ 

DIG Profit pulling our genuine gnld leaf 
jitgEi letter i on store windows. Eiperiencc 
enijtfffury. Etamudci. Cuttioildated, 63-T 
\Vc4t VflJiDurcn, Chicago* 


A tlUBINK&B OF your own— Making 
jparkllug giifi rsame and nijinhcf platn, 
rhrrkrrituard ilgn* Dig heok and simple 
free t: pjl acr. 513, Wnoiier* Ohla. 

AG ENTti—C Icier Imtntkn! Inkspoon 
make* rrcry pen a foLmUln pen. Fast oltke 
Nfller; hlo tirohl, demand Increasing erery- 
where. ExrlutJve territory olTerrtL Simple 
free. IT* Marul Company, Tribune isldg,. 

New Turk, N. V._ ____ 

AGENTS Etoryvvhera making money with 
mir lint of kitchen ■turcliltte*. drinandett In 
all Imitkei. ttlg rarnirtffs poulbk. Write to¬ 
day for drtalU, F. Htffid Filter Co,* 353 

Proadwa y. Now Y ork, ___. 

"pJJimi MeditHun men and women, tlio 
Inrgmt lino of photo norcltks In Uib world, 
l*mii;'nt price*, qulckeit service. Send for 
entiling slinwitirr over idi} money makers, 
GJk-un Photo Jewelry Cm., Inc,, 833‘Sdf 
1 1 ru iHt1 1 l| AVI'., 1 Ir nnk lyn, N. Y. _ _ 

WOULD Vim (Ike to make Eli) to ?3 > a 
day lulling pur line of lollct prepandlonsf 
We mint agiiiti in rtcry (own; in’en. women, 
students: wbalr or (urt time. Write for 
free sauude <uIDc offer* Hindu Perfume 
tv, flliS E. i;th Ht,, Chicago. IE. 

MAN Jn rjch tonn in plate auto parti* 
rrflrctoM, tiathrooni ilitum, rc finish beds* 
niirron. chamlHbr*: by new method- No 
capital or espctlentr required. Simple plan 
of manufaFiurlng at hnioe starti jcu In Idg 
rii-no-uuiMng huslncjs* Outfit fhrolihed. 
Free iiarilriiliM ami proofs* Gun Metal 

Cn . Air. II, lhi.itur, Ul-_^__ 

MAKE Your - nil I r. ducti. Employ agent! 
yourself. Toilet art I c lei, soap, ei tracts. We 
furnish everything. Valuable hoatt free. 
Nnilunql Krlent His LaEiomorlea. iDfiOW 

llread, It Ichruoml, Vi _ _ _. 

DIG Money ami fast sales. Every owner 
buys gnld ijiLti.il. for lit* autu. You tluirge 
Ji,rdl; niiiim S1,■ Im. Ten orders dally cany. 
Write fur particulars nnd free samples. 
American Monogram Co,, Dept, 4Cl, East 

Cirj i n pc. N. J . ___ 

.XtiEN'I'H: HI am ping natue.i on pocket-hey 
prut ret ora. Ha mp3 o cheek with your name 
am] uddtris, stamping out Ills. Emblem 

rhecks. Hicrk-fnlji, name platen. Dart Mfg. 
Co,. Desk 2, 3CI3 Pepraw Ht.* rtfonklyn, 

N:_Y_ __ 

nmmmm Tito bousmives want A 
* ism ci | guarantee tn aava manev and thrift In 
conking. No rompclltlan. 100profit. No 
license required. Elation C, Dox 23E. San 

Diem Fajlf ___ 

MAKE Your own products. Employ «f«ma 
youriclf Toilet articles, spap, extracts. We 
fur pi lib every thing. Valuable book free, 

Nathmal Eclenllflt! I*aLora lories* ISjuVV 

Jironl. Hlehm nmi, Va, ___ 

CALI FOILS IA Perfumer) beads* ecElIng 
Ilka hot cakes. Agent* coining money. 
Patting free, Mttflhm Factory, F* 232SW 

Pdco, 1,04 Angclei, t U||f, _ ___ 

U 1 i-: Start ynu without a dollar* iSoipT 
eilrartn, g ft fume*, toilet goods. Experience 
unnecessary. Carnation Cm, 611. El. LouU, 

\u. __ 

BELL Mm's neekw iml r—wonderful propo- 
Ml ion A Jj Inr M, 3U V.[i * I 2Mli, N. Y. 

F.I, VYOIUNG I ! ■— DriMtc SOTJ tft 
Labels fumlahrd. tl<J0% profile 1 Wiiirl- 
urlftd money-Eli ok nr s! lie peat er-E Free uf* 
fer, Tbimiai Manufacturing Comtiany, lli- 
lilauapoU', Ind. 


HIGH-GRADE SALESMEN WANTED 


DON'T lie a job ii timer—start your own 
rhy buaincu or our capital : no hard I lines* 
tui lay-orh. yum own lx huodrviD average 
|5*Qini annual <aK'« year after year; we -ut'- 
ply s tuck i* rqu Ip merit on credit; some 251] 
home neceMltlrs; selling experience unneces¬ 
sary: wonderful opportunity to own pleasant* 
dignified, profitable business barked by 
ll7.bLni.EMMi world-wtde industry; fur enm- 
plele Infunmitiun utllr Hawlelgh Co,* Dent. 
1M! PI'M, Freeport. 111. 

tiHE Ami Hell Maxpax ganltary napkins 
fur Emm I'arthulnr j free. Max pax. Dept, 

15j. t;i|] RaliUelalr, J3lev?lnniL__ _ 

CAN V11li sell iioy. 1 Deborah ri-plc-co tnllet 
^t'l. Inchidlmi pair RUPOD' hose for Jl.biLf 
Furls LuEioratorij'.", 3H5 Loeu^it, St. Louis* 
Mi»*<jurl,____ 

IS UF1E-LITE National talcs campaign 
sCirtbiR, Dig opltuEtunity -i.icon's fastest 
idling houxanoild* au lorn obi la* sports gwMls 
necMiIty. FertnancrU repeat business, Freft 
samples, protiaiJUmi all agent*, fan-rasam* 
erw manager*. Drlte-l.iic, 213, Greenfield, 
Man. _ 

Ubiifi Faying joh iiiiui as. local rtpre- 
ledtatlve. old iuccc-i«ful manufactuTer sell¬ 
ing direct to wearer. Hcrciatlumii values 
pantr* breechtd. rmerall*. shopcoftla. Largest 
line In lLet I Ikdt free with every 3. Hi* 
rjsti rompCiLilimy DuEflt free Lungwear* 
Dept, I’d* 1st) lirtMUne fit.* New Y'orlt. 


QUILD A Houle. Sell Vino ^ano the 
original, timer duplicated* often imitated* 
real i "i El fornla grape brick* known every- 
wile re alter natlnmilde puliHcHy. One brick 
■juke* L>cip gallon of ]Ulee* all Oavarr: Fort, 
iherry. champagne, orange* Etc* Legality 
twite establ libcd In Federal courts and re- 
rent leg.t11f.,L e but through tax law. Every 
home, hufpital. church, grocer and drug 
store, camp, road-stand a prirspect. Hit) 5c 
and mure prolit for dlstrlbulon). salesmen. 
Free h amp b , and travel I ng allowance to 
proven producer*, Vino Sano (Jo., Dept. 

K-iE jrt. M.m Fctnclaro, Cullf._ 

SALEWMILV—WutnlcrfLii profit :snil iiulclt 
RJiIfs l'.lii be rimdti with Dunw 1‘atent IE read 
Knife. Every lukly buys. Write Reliance 
Trudlng Co., Loew Illilg., Syracuse. N. Y, 

311"H E N JH SliiUuncry—largest line—high¬ 
est itiulllv- utilckcst delivery; iilggeat cpeii- 
nibfilons- 'bonus!’*. Free copyrighted cuts. 
EipfiJi. :i: i' ■ - iry. Outfit free. Wil- 

Irn*. ii;io ij ladyt* Dr nt, 3511 * Chicago. _ 

SALESMEN; New. dJfleront, Lmirtned 
buflaws rtationery Id.4A thousand; cards and 
blotter* 11,50 ihoufami iMts free* New 
jilllng plan LE i 4 idffliulislon. FroEiipt de¬ 
livery', tint fit free. Leader Economy, Dept* 

iiy f all So. Ijamlitcsn* C hicago- _ 

SELL Colon label business stationery 
Si!,7if thfluioiui TJirce color husiness anil 
Llo-lfrr carLls $1,50 thousand. Free ceh serv- 
ict-. Itli; fdfiirnJiilgfl, Large out tit* National, 

jUkN. _J I’ He r 4 j us ' h lea g o._ 

DAN You ndl ll-c device that vviLI s-\vo 
plumber bilhFir feet Co.* 1233 Walnut, 

Glrudnruy, llbln._ 

SEEK No longer. Enormoui earnings 
selling llu 1 Fumilar Mechanic special lEnlius- 
maila rum.'skill slim-. Goe.l bEg ivltti gJimgcH, 
finturlL'S, delHcry* EE. it. men. Free saru- 
pEi■. Dims -Te x , ^ 1 Feificr. Hrockt on. J1 u sa. 

AMmiltnrH Salesmen to sell new salted 
confections, com pi He line. Nothing like 
them. Tuking fnu.nlry by storm, 'PreitsL j ndiTU3 
ikdii. IUj: profits, ItmlSu ndv. Writs Kernel 

Good, j inx \ I J, Spcncftr. Ind. _ _ 

J:jo DAILY, Newest iraile hon.ster feutur- 
Jng ?l-.Mi eleclric lamp clock for 12.39. 
Merchant» guaranteed result! or money re¬ 
funded. Stimulator*, Dipt, 15H, 4311 lt4- 

vrn jikVPtuJ, ('lilcijtii,_ __ 

$Ek ’3’u Dally; biggest lefllng line of 
rutil's lulu. Meet < tire+enl day condiileus. 
Anmzing laiuci at fll Dl. SILjQ* flG.S3* 
f 1S.35, Abu ralEiroau* sllrkcra. topcoats 
and boys* aulb UlEgesl con;rnii ?icu paid 
In tdisnro* LUiccal bonu-. Free outfit. 
Stab' ago and selling experience, "Jim'* 
Foster. I lie,* Dept, ^S* 2'i30 South Spauld- 
ing Avc., t'hkago__ 

33>A^ FO.M MISSION. JUU0 Bushier 
canEii, three color?;, only $1*50* tncHidin* 
geraulne leather Clift. Outfit free* U, S, 
Hu,sine..; Farsi. -1H0 Canal Street* Dept. 

FOl I r New York.__ 

SALKSMLLN-III STUlltrTORS. New at!to 
I Ir it jmlili; guaranteed ]0*E)30 miles, Ite- 
paira blowouti) permanently, Solis garages, 
ga* station!* tiro rhu eii, Salesmen's nroiit 
HUH'. rp in 300 "c to dealers* Eaav sell¬ 
er. Err L tin 1 1 a 1 1 . r r It f, 'ry. Eca nofny 1 Lu hber* 

jl IS Iturkhariit. I>avbm. Ohln. _ 

APLENTY New and dllTerent— Fast sell- 
|n;r 5c a eii] Die merchandbe on attracEhc 
cijunter cants. romm, for you and 

dealers* Adtertbcd by radio. No invert- 
rurnt rftRltlrod* Fatalog free. tFstab* 13JL) 
World'i ITihJluD. ’J' "1 Central. Sprrurr. Ind, 
iT?FAtTt>HEK Of ' «, MUbllthftd 
2% yeti-i want* ale* rftpreAemttlxci* Dig 
profit 1 paid Ifi idtjnce* Guaranteed fluillty. 
Red need prices. Llr:« fncEi£d< * nearihg ip- 
purt'l. Free *-dei «mEfi[ M'rltc Alavon Sj .le 
ML* I' D. I ii ft ^ liu. t NiEfiEii’am Fails. W. -, 

3UU'';' PROFIT, FutUt nHElng "xaveliffl'* 
autostmbllc hgadllgtiE refiector?. $1.3t) 
only 33 cciiE< puatpnld tti agent). WeathiTen 

Company. K anu t-t I'Ltv , Ml .-^ ourE. _ 

SALESMEN Calling ou merchants fan mid 
$li)‘$15 dally b> UiHr prcaenl Income, Won- 
ilerfLit sideline. Experience unnecessary, 
t iimplHe iJi.iekel outfit froe. Universal, 031-T 

Jackaon, M 1 1 ru gm._ 

WINK llrli’kd in enns. Exclusive ti'inl- 
tsiry, firape sugar 1‘roducts C'o.* 850 *So, 
l.n* Aiim-h i si,. L o< An gcles. Calif.. Dapt. P. 

\ 1. 1 :s M J: N"—Four $1 Vfiu sales to stored 
pet you $ in mi dailv, Sayers Systems. Fst. 
18D3, aijol-ian ShemHd Avm, Clitrogn, 111. 

J;X IdRUENCKD Salesmen* Wonderful op- 
pnrtunlly lellliig full line accident and health 
iuilirU-1. Srll e»j;y. [dhcral roiEirnlssloTii* 
TAventy-four-year * old U'gsl revene rcunpaEsy. 
Write Inc *pi!lii 1 ITei Inter-Statt 1 Ru*R 
tiC'.i Mm'i ArrRlfeflt Cb*. Dept. IS, Des 

Mnlnct, Icma, __ 

-1 ; Li 1 : Dp 1 .. $ L7" Vn«kiy* $500*000 

punrhlmard firm amtQimci’i nnv no invfrt- 
ij;cer iilan Season stuning* K^S. 432(5 
ltuveniwuod* Chlrauu, 
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Fit EE Huoklcl describe* .H7 plan* for rti itk- 
inu $2ii-$Hld weekly 3n home nr dl&te htrd- 
MWi of your own. Elite Co.. 211 Grand Ht.. 
Nw York.__ 

SALESMEX—Make $ U J weekly, Hell \u- 
rage, I LEI Ink station worker mir patented 
non skid $2.0.* work shoe. Free sample, 
A<1111 sili:< ’ 4. 1050 Wat Newton. Mass. 

HELL Carried ra/i>r Made*. aspirin, violas 
hrealh (rUttl* chewing laxative, juilDUItu; 
ftolhi* shoo lacos. handkerchief 5. rubber 
good*, etc. Large line. IJijj recent profits. 
Attractive display!, Rutpcrba Company. H2ut, 
Rahln-mre, Mil _ 

Kill Profit jHittlnk Our genuine jjnld leaf 

slcn letter* on store wJmJ.na. Experfcu ■* 
unneee*sarj\ Sample*. Consol 1 dated, ita-V 

West VitnDu ren, _Cfi leago.____ 

WiiNDEltFFL Opportunity. Twenty dol¬ 
lars per day con be carnetL Experience iuj* 
necessiry Humi- protection at cost. Age* 
cue to eighty, JJ1Q to Junto at dealt!. Not 
insurance. Vole make 1.1 frr each member 
secured. Childress. of Virginia, sent In 11 
one day. National Aid Society. Myeri 

I:i=i 1 -TLr.j-. Springfield, 11II t in Is.__ 

SALESMEN—Become lnde pendent yarn 
your buslne: experience unnecessary. scll- 
injr our SlO.ubfl a tridental death; fit) qrr|* 
4eati |25 sick weekly benefits—Sift.00 yearly. 
Other amounts projuirtioimic. Guaranteed 
steady Income from renewals. S2.jfl.0Ui) df- 
potRcd Insurance department. FnlTrrail 
Feller, Dept. A. US Lefcourt Bids.. New¬ 
ark, N. J ._____ 

NEW i?peciaitr—HHli r.-. Lr;i =; ar J 

professional man. Four $15 sales dally pay 
J 2 S 0 weekly. Foyer cleared *1920 In three 
mnih*. Write, F- E. Armilrong* Freil- 
dent. Dept. PM. Mobile. Ala. 


HELP WANTED 


DELIVERY Itmjte men vrtth car* wanted 
lu supply our faroou* Itouiehndd product a to 
steady customer*. Must be -itisde l to make 
127,5') a week at start. Write Albert Mill*. 
Route Mer. 17QQ Monmouth. € I nr Inn all, IV 

aHAZING New clcrtrlc troutcr pr*a«T 
yiiij 1 fur 521 ilslty: pul* rarer edge In partis 
In 10 seconds, sells fur $2.50; yottf commis¬ 
sion Sl.Ufl. Sample fit! pocket, Mursr.y 

Ur*, i *>,. Dcpt r c-sr, sir Mila St., Cla- 

cinnafl, Phlo___ 

CASH Paid for butterflies, insert*. Sre 
Sinclair DHidaf Ad*i tt Di'inrtit mi [uge V*. 

AGENTS -Mo-f" corn and calloui ie mover 
will build you a sieady repeat bualnes*. Send 
today fur pocket-size trial outfit. The Mull 
Company, 2U t Hearle Bldg.* Rochester. N. T. 


EDUCATIONAL AND INSTRUCTION 


RFFlDGKRATi ON—Today's new Industry, 
needs service experts everywhere. Learn, 
theory, overhauling, installation, repairing 
of nil types tupchanJeal ami electrical rcfrlii- 
c rat I on, Herkimer System, iucceiiful fur 25 
years, prepares you In few week* fnr g™*! 
Job r,ic your own bn*lneM, Write for free 
bulletin ILSI 1 * Herkimer Institute of lUfrlg- 
mtlon . JS1U Brriadway, New YorS:. _ 

MAKE RcauiEful panto-pin tea. Big man¬ 
gy, Complete ImtrUcttDW J. lscnnrll, 

Tusrala. IiL _, 

STEADY JnLs,, V. S. government. $1(15- 
$250 njonlh, Meii—uotiscn. 1 rt to Ml. I'.iLE 
suinoHT vacation. Stiart hotin. fbuirnan edu- 
call on usually jrufflclent. ExperUnro unnee* 
eiiii> r . 25 cowrhei) free. Full imrLlculari 
anh Hit position* free. Writ® ttuliv suri'. 
FrrfikLin Institute. Dept. S5. iWcliejLr. 
N'e y York. _^___ 

.LEAltN Pcrlnitter ahortliatiil ul home Jji 
T<n*: n . ..on one hour. VV. J. Henry, 

I pnx H2, F l uiliinu Sin, ,V New Y ouk. 

/ DON’T Frepire fnr Jiny clyit ^orvim 
/am liiatlon without seeing our ratal ok. Free, 

- Columbia Correipondencu CaDego, Wustiinj;- 
tpn, D, C. _ __ j 

Ll'AItN VVatchmaklnE, jewelry rcpnlrlnK nt 
home. Cbut-se In bpbkform $1,33, tVniih* 
muhing School, 1107 N. Mayfield Av.. AMlL- 
caco. Hi,_ , 

WANTED, Men-Women, Iff -50. ijuallfy 
far steady Govcmment Jobs* Halury rajigr. 
5l03’$25o month. No Clorcmment cxporl- 
ctLce required. Pahl vscatirina. Cdrnmoji 
c-.iiif.it In n. Thmi nun. is appointed yearly. 
Write Uznient IrutituCe, 101, St, Lauls, 
_Ma., Immediately. _ _ 

CIIALIt-TALlC Your way to popularity. 
Audience* at ycur feet K you learn how to 
entertain with a few simple pictures. Mill* 
artistic ability needed, '‘How to Chalk 
Talk" tells what to say and what to draw. 
FrofUMlj illustrated. MoLeo money giving 
chalk talks. Ju*i order un a postal. Pav 
payRaan Sl.uo and postage when delivered. 
Popular Mechanics Fici*. Huum ^U2, SUO 
E. Ontario Hi., Chicago, JU. 


Ill* A newspaper reporter! ICnuw IIjd 11 1st- 
sldei." Interview ivnrhrs itrentcst men. F:m- 
cJnatlpg, dlgrillled, profltabK 1 , Ready. Fur 
valuable lnfonii.itInn. hmv to get started, 
i i ii a IL Unit Lon.*, ilulLtfS, rle r , ycml $1. Edltur, 
Rot 2M, Seattle, VVa RiLn gtan, 

LKAltN FhfitB^tngrivliut at home by ei- 
perlcucp. Kriulpiocnt fumLRud Earn while 
Li'arnJ ox, Aurora Photo-Engraving Helmol, 
Atirura._Mo _ 

UEFOME -V Landirape .imUtcrt. Un* 
rn.wdcd pMfrt*tun; wofiderfut n[i[UTt unity 
for iLieney-maklnfi. Easily mattered by 
mull. E-im while you team. E»t. Idtu, 
Wrlto for details, A ms Dean ],and*rapo 
BcIhhiL T Flyn umth HI!:. Dm M>iJm I. 

PHOTOPLAY Talking picture and niQga- 
s'lrie tlnrirs wanted for icdilan. develop* 
menl ard copyright. Hell un cuminDiUm, 
Eftabllihed 1U17. Rnokhd free. Fnlui’til 
Frenarlo ramp.uiy, lud Meyer Bldi,. AV#*tern 
an.t Sterrra VI-la . Mn 1 1(w nod, 1 ‘ajIf._ 

t\ H. GOVERNMENT Wants ni«n. 11 P T««- 
Sl.Uuu and up at start. Railway null rfrrk 
eiamlnatlun coming, Let our expert (former 
government ciamlnerl prepare mu fur Mill 
arid also rural carrier, post nflkt, custom*. 
Internal revenue, ami fdber branches. Write 
today for free booklet. Dept, 8, Patterson 
Hrlmol. H*rhe*ter, N. Y. 

NEW I'Tth Edit I n of Dyke's World Fa¬ 
mous Auto Kneyelope II a—riKht up-tn-ilate 
with free wheeling, fynrhrotoed], down- 
draft carburet Ion. front-wheel drhe. etc. 
Ttse liook auto repairmen swear by. thrift 
pagei, 1 UN) ITIlJ^I ml |rmm. Until binding 
fli.QU, lUrihh' 5t rnrffi 57.M), Postpaid Bp* 
op reerlpl nf prt*e nr t\O.D, anywhere in 
F. H. A. Popular Merhanlr > Pri * , Room 
SOT. 200 E. Ontario St„ GWciitw. 


SHORT STORIES 


SHORT Htorlet wantnl; All mianuci'HpU 
carefully read. Ftidealrahlc* returned, Hhorl 
Mtory Mcnthly, Attfora,.11'D* ourL_ _ 

SITOfIT Htorlet revised, typewritten and 
mark tied Detail- free. I lord] Service, 

Rue P-1013, HarrJiburz, Penn a. 


TYPEWRITERS AND SUPPLIES 


TYPEWRITERS -AH standiDl mikrv, 
Lnwed price*. I'atutof free. NurUiwest^rfl 
Typ•writer Exchange* 0-121 N, lYanclvco 

An'. C'ili, ipo 

rliKi'KWHi i I II Typewrit«rt, adding 

machine*, (."twin* out. Hi* bar in I ns. Ilusi- 

1 i ■ Si i ■■ i i. Mli htpau Pi t y, Indiana, _ 

TYPEWRI ] I.ks Mi 

Guarfintced Catalog free, Typewriter Works, 

Ada^Ok 3_ _ __ 

ADDING Mtrhlim |IU, lyprirfiler *S,fid H 
multigraph jirluier $22.50, dEitdlcalur l2fl.no. 

2 dayi! trial. Muncy tiSffe gflarantrt!, ITultL 
Pin Narth LaSalle, tbirsgu. 


PRINTING, MULTIOHAPHING AND 
MIMEOGRAPHING 


3.000 RDSINESS Fanis nrintriS J1.5U. 
!'iniicrumh lirus.* Tannetilll St., Plltsburghi 

I '■ i ii>\ turn I a.___ _ ____ 

QUALITY Printlm;. ExreiRlonaUy low 
Tirlec-,, fret? cut pl'I'Ucc* Xstiulial. QoibCfir 

Indiana,_ • 

I.DU'l'iST lb LnEctDurnetUpe pflni it: A user- 
I ca, It canon Ffeyj, Monmu Place, Pittd- 

burjiti, P;i. ___ __ 

LETTERHEADS. 3. !■ ■■ ■ 1, $ 1 L"; 

1,000, |S,0il! .1.(100, lAdJi), phi'i postige, 

SaBapU 1 *, Flrruiurj. Coyle iV KlmhalR, 

New pun. N". Y. _ _ 

lir.fl LJTJTJDtMEADS, Envelupes, atatc- 
iitui'il*, billhead*, fLOS; tine slock. Other 
printing. Daim i’hkJ Printer*, Hux 11, ('ain- 

h r 1 1 ! u c. Mil __ 

El71'TEUilH ads, Envelopes $2.71 tl'mu- 
finiid. Dmlpubl lili aupe. Rrcdlnu Frei), 

* ■ 11!. I" 1 1 ■ I'liiNl N V _ _ __ 

lliliti - IUT bINKHM Fanil, $1 All. Litter- 
head*, enrelopM, KUtcments, $2,01. FostpKhl, 
Free ctjt KiTviee, Couiulldated Rales, Akrtm, 

Oh to_ __ 

Mil? II I! I.ltni. M J.-M " ' Em i 111L11 

Ware, Hoi HIT. Ft. MmlLsrm. Ia._ 

2U43 LETi'K nil Eads f h Vfixl I > or a«o Bn- 
rctopt-i $3.iifl postpaid, ihtpllal Uu, # L2S1, 

I l.i.l WNil 1 1 in. New York. 

VEI.HL'l llu ■ In'- i cards, nmn, 
Safitpie*. Wheeler, JUol? AleGec, ttansas 

i l-'. Mu 

L 1 ■" I.L. U ERLLEADN tSViX11 > And 210 
cnvclnpe* $3.0fl tintpald. Humph'i fur .mnsp. 
(jtial itv Press, D i-‘ IS Ilav tllty , MID : 
EETTERIil’ADS $2,lli, Kini I ■ 

prepaid, liDlInctlrely^different sen he, etrHe¬ 
lix evidence fr*'i'. Fulllnfo-|Kmjid-kit sam¬ 
ples dime. Einulytic-ttunUiherj. RaUlclldd 
I'rLij. Gtilyshurgr Pftuuu 


STATIONERY Printing citaloirs. dreu- 
hit*. HiidpIih. ltullng, loose-leaf Eilnderd, 

■i '■"• irin'ji j 1 1 i J r. lt,i(.i: Li t I'mi . 

■ ' l-J- MJ EKiiEAD.v 12:. FnrelopM $LG0. 
V'Jl.D. Ahlmtt Frltdcry, Oiweifo. Kamai. 

10QO nUHINKHs Card*, card c«ic, $1,10. 

Miller, Printer. Nurhmh. Pa._ 

25(3 ROND f.ettcrhcadi, envelopej, EiltL- 
hcids. iards, $1,51 each. Econumlc Freai, 
Leunlfl, N. J. 


PRINTING OUTFITS AND SUPPLIES 


RFILD HaD) Press fur $1.00. b»Lraclbiu 

lOr . K rnuet li \\liv r lted Li on. IVuna. _ 

DREt/RED Print tnn prette* and supplle*. 
f.liis 2c aUmu. Popular RarKaln*. Rlch- 

pMltt. I *[l ; ____ 

PRINT Your own cifdi. stationery, rir- 
cular*. adttrUtlng, ctr, Have money, Easy 
rutv* furnhhed. Prim for other*, bij; prufiti 
Junior pre»-. ISvVOJ juh proaiei. $11; pow- 
er. $H0. Write fur free catalog and full 
hifurmatluii. Kelsey Co. f .S-U. Meriden, 
t ’non_ _ __ 

PRINT Your u«n circulars, envrJapei. 
wltll homo made pre*s coltids Ie*i than 
$ l.ufl, Illustrated ImtrucQoas luc. Cart 
EihniPt t>ile<<a. Minn, _____ 

PRINTING bulMli—Preucs. type supplies. 

Hue novelties Hend stamp for catalog. 
M del Prcsi, York, Penan. 


GUMMED LABELS 


l.iirifl PRINTED; Name, builnrsi. address 
10c. JBB CumpamT Hex S3, Hulynke, Mai*. 


DUPLICATORS AND DEVICES 


'T:\CELLOmtAPSF' Rntary itencll dti- 
Plldlcr S5'J.C'li. ,b Two-Fa«d‘* him duptl- 
fai r $6.oo. R iifclet free, pRuhurglt Typo» 
wrUer Supply, Hcpt. HOI, PRtiiiurgli. 


RUBBER STAMPS 


5-LINE Addrv-i ruhlu r siamp r.flc, Hulvel, 
ri-lll JJunLlnxtpft, New llrtui^rjrk. N, J. 

NAME, Ad&tJ*—25c. three lines 35c* 
NVa man, 1711 Clarili-Id, Lincoln, Nebr. 

NAME, Addrrii, 2 lines 25c i 3 line* 
31c. St j sup Works* Auburn. Ncbr, 


FOR MEN 


TIE RLE UiMutlful silk tics fur one dollar, 
money back If dlasattilled. Kram Kcdnur 
Co., Rus 25, Hranford, L'onn. 

REST Hooks far $1. Formerly $2.5fl trr 
$5, Got those best seller* son have wanted 
to read Abraliam l.lmoln (The Prairie 
Years) b>’ Sajidhurg, Iloudlnl by Kellock, 
Henry the Eighth by Ilarbctt, Napohon Uy 
Ludwdjf, Meet General Grant by Woodward, 
ilmnlhflj of Crime bs’ Hay re*. Vagabond 
Journey Around the World tiy Franck. Hoy at 
Road to Romance by 11*1 [burton, Po4pa|d 
itiKjn receipt of price or C.O D. hy mail any- 
where In 17. H. Papcdar MeQuhics Press* 
Itootn hoi. 2oo e, Ontario he, Chicapo, 


ELECTRIC CLOCKS 


"SPLIT Second'' elect tie dirk rnorement, 
nnly $1.08. You get $1 lm flit for it—send 
dime fur ,r Mulsr Rig Money I’JcfLrlfylhc 
Etijr,", ICilempel, Gullenberg, Iowa, 


ELECTRIC REFRIGERATORS 


RHIIjI) Your own electrical refrltentOr, 
Hrnd 75c for drawing and instructions. 
17 i ’lister ApRDburab, Pa, 


FDR SMOKERS 


GfGARS Dtrsfi narked dally, slightly tin- 
nerfert; ‘aiHfaeUoei guaranteed. Box 100— 
$1,05, posluge prepaid. Insitretl, Marshall 
Focb Cigar Dei., Tampa. Fla, 


FIELD GLASSES, TELESCOPES AND 
MICROSCOPES 


RINOEFLAltS, Field glaaxe. 1 , teknrmie&— 
Slightly used, $1.71 m>i Hx prism Ejinonilari, 
til.no. All makes. iittMaurler. Ruirh. 
Lcmalre. c'oisnont, Megapho*. etc., 3 to 34 
[ujuit. WusrRl'ft htrgc-t u^ortnicrat. Catalug 
trr" Diillniirk't Ituporterv, Ih'pt, 200A, 

E Imlra, N. Y. __ 

$7.10 FRENCH PrUmallc otjservatorv IcD 
e.rnpe. Ilf(V power Fo*t guVemmciU fiifl.OD. 
IS.I*- selctilrm guns, riilrs. mutlcal triAtru- 
meptK, hlnbcuHr*. telearnttca, Hvnil ll*t, 
WnlPe I'urlufilty Shoo, 2(1 South Second 
Street, pbiladcRihla, Fa. 
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POPULAR MECHANICS ADVERTISING SECTION 


RAZORS AND BLADES 


ATTLNTJl)N* ttolf-Shnv rr/, I want ta In- 
struct ;uu taoiv its rent'll edge* urt your blades, 
the wtam are itiny* at your hand* 

LhtJ method lliUplt 0.4 winding ft YViitrk; I 
love sduved strong burd 12U time* with one 
Gillette blade, Send 20 e in adu for "lit rit? 
Handy'' (copyrighted). Nu «.j( j-c- r expense. 
Joseph llarrikjJtun, 940 Becoml Attn, New 
York City. __ 

ANY Rarer tdinte ndurpeur], 1c each. 

Fetter Wi'lleruuBL, Rockford, III. 


GUNS. FI SH t fit! TACKLE AND 
SFOflTl HG G OODS 


TENNIS. String your own rtrkei. Com¬ 
plete jjutruclloiu. enough eicelkm ndlt gul 
and trimming*. Send 11.00, 11.31) ur 42.Q0, 
\l. F. Fan'll, 2017 W. 2Sth lit* Lot An- 
eel« p Calif, 


ANTIQUES, WAR RELICS AND 
INDIAN GOODS 


GENUINE Navajo Indian ru-'i, famislo 
nig |:e,iiii, SatlsfaHlon git nr an: red. Wig- 
glu'j T rading Pnat, Lftlhroji, i YJIL 
IXPIAN UellM, Coin*. CuHoST Head- 
work. Catalogue and ipear 10e, Yenmn 
Lcmtey. X&rihhran rh, Kansas._ 

MIND 3c Far line new jut I till I in leHeil 
anllrcue firearm*. t\ E, Klili, Web* ter 
Qmtee. Missouri, __ 

OUTDOOR Sporis fur everyumi—Enjoy 
them ul I year nmml with aid of buuk pub* 
IS shed by Popular Meehan l vs, Thin verita¬ 
ble fincj'L'TQpedit imt only furnisher hundred* 
of Ideas fur new and jicuiiiLiir a port! fur every 
£ casein of ibo year, but nlio Hives complete 
I nut ruction for making the ncmKitry riiuto- 
ment at very etuall end. 35u pagtu and rtafl 
Illustrations* Rond today as bonk In fuLI of 
[UrSJJs and cniclUuncnt for winter sport t-n- 
tbnujoils. Mailed postpaid anywhere fur 42, 
or will I"? sent C. t>. I), to any addmi in 
V. S. Simply pay postman when iHimed* 
Popular Mechanics Presi* Eotmt 8112, 2(SQ 
Fait Ontario St,| Chicago* 


MUSIC AND MUSICAL INSTRUMENTS 


LYRIC Writers: ] eompujo rotiilr, Ernest 
Deinlngcr. 23 2. T _ Pa p In Ft.. HI.KouIf, Mo. _ 
Flit Muncy In mugu riling. Free f alder* 
Stan Tucker, 1 G10 ]imidway, New York. 

Ol'Kit ATE If ranch otTlre rf nr ( i-hlMnd 
mail order muvlr LuHneit. McDaniel Mu air, 

:;2 1 1 - A, Nru'hrrn, N. C. _ 

SUNG YSTReri—T'r<4c**imul pDu. Edward 
Madden* 1 Li Mlrhiri-. Kyraruie,_N- Y r . 

SONG Poet** mile Setjmda Roairltort 
Service, k henum Hranch, Los Angele*. Calif. 

SONG 8* roem*. miflieted* cotomiajton 
hails. Free booklet "Fad* for ftQflgwrHer." 
National Cbtnpofcri Avi'n, 827-PM Kimball 

J tldg. *_ L’h I ca go.___ 

cu^iKusKiis— Vrj;e ir exiQttc. ltrlDlant 
opportunity, Wrltw YariDurcn* 2* It Mc- 

tTurg tlh hr.. tl h I ca xo t _ _ 

FORTUNES Heine made from longi 
LtEEli talking j>11 tcj r«- <. radio, pbonncraph* 
music pubU*h«j. "Jilt'* urltrn revise, sr- 
ran^e, rontpoie muJir tn y&ur lirrlfi. Wr 
fubuilt to studios and other market*. Free 
rffldlns, ScEitl for tjoaklot. I’nlrerMl 
Song Service* 623 Meyer Hide,, HoJIfwood, 
Uitur, ______ 

SONGWHITKHSI l^oem*, nttlodles, .^s- 
toundlne pinpoaitlon* Jllbbdcr. 1)1. 21 Ul 

lu‘\ 'lptiOj, _ t'lilrjaa. 

SONG Writers. S ( -ni] fur mir "PijbllKll* 
In* Agreement." McKinley Music Printers, 
1 .Vo l K. r> ’at 1) St., I 1 1 lie aa n^ 

SEND Song pnt'Eijy tn IbdJynoiHr f oldest 
EQrpwrlter'a terviee. tMlITnrd Studio, 1SS2 

|_bil!y.v f.rn.1 FUd , 1 lol \ Vivmod, t'T a \ If, _ 

BONGWRlTRnS — Rnd f, Bnne refill Ire- 
men la of talking pictures, radio nnd rce- 
(tute** an ciplanatury Instrunlve bmult nciit 
free to aspiring wrlleri uf Wurdi for rtmest* 
\Va compoHf!, nETarmo muale cmd itcuro ropy* 
right.v. iV'rlto today, n , Ntwvrnnief, 

Assoclflt es *_| *7 7 1 H ro» ilivv.' r _Kcw_ Y n r k, 

POEMS Wanted- Work Etta ran lead. Wo 
publish. Great Eastern Sana Hurctu, Dept. 
27, Thrmm^tnn. Mo, __ 

JIITO-Fler reeds rnr rlnrlnrts and *qin* 

plicnei eliminate yntir reed trouhlrs. Writ* 
fnr circular, Duo-Flfll Reeds, 1201 1st Ave.* 
ICvanavIHf. Ind. _ _ 

SYSTEM Complete 31 on. AEblrens "Mu” 

air Shorthand,’- P I $ mo |1 cncji. J ’all forn l a_._ 

"MUSlt! Computed" in word*. li-ujer 
liroi. IfoETnerly r,f Koura’i Hindi, UHikoih* 
Wli. 


send S'jns porma. 3ci*5fl pDn. Imllana 
8 gj 3£ Bureau. (RruokjitLjoj* Balem, Ind, 


patent ATTORNEYS 


PATENT Y'aur idea now. Fend for free 
book* "How to UbEaln a Patent," and free* 
"Hertml i]f Invention Blank." In business 
jJmr JS5.3, nice lallzlfic 1 j| patent matter.)* 
wc have vurrevifully MrreU ihuiisands of In* 
vt-nlurs* l*iEtle idea? may have h|jj eonimcr* 
el a] post I bllltle). Dalm are danperous In 
patent matter)—nri nt one* and protect your 
jib’a. Hen*4,pablc fees. Convenient terms* 
Write us loiday. Victor J, Eian. Jt Co., 
»UUF Ylrlor Bldg., WaiblnKton* D* EL 

PATENTS. Time count* In aE-plying fur 
paUnK. Rend sketch or EucKhl for in»true- 
ties Lt or '-rite for free book* "I low to OP: j Lei 
a Patent'* and "HMntd of Invention" form. 
No charge for Infaftnailon mi how to procceiL 
Cfartnee A, O'ltrlen* IletcDEercd Patent At- 
ti.fiu-y, &B-J Adams Building* WaehEngton, 
11. t\ See? page 123. _ 

LACEY'S Putml Sense* Valuable book 
free. See ad i?aco 12n, 

PATENTS. Reasonable rates* Write, The 
RnFLLxay Company, ItppKtercd Patent *Vttor- 
rieys 27 2 Hunk St.* Ottauii* Canada* _ 

ALE M.iLlur^ trttuaeiod in patent cause) i 
fvpecEuliy dRhcult cnies. Apply fur free In¬ 
formation OH huw tn proceed. *M* II. Ford, 
imlshiL'il patent attorney, 22j Broadway, 
New York* 


WORLD'S Largest organ! rat Ion of Inven* 
lor*. lcltCrcstlnK In fur [nut Ion free to inven- 
tors. Write, Chartered Institute, 55-1 liar* 
rl.dor Itollillng, W;i hhigluri* D, i\ _ 

W1JAT To Invent: *Names of manufactiiT- 
vih ami wanted Irnmlhmi secit free ou re* 
Eiur.st. I'se our log a I form for record In it 
tiruof of InventIrm, Write? w. T, Grunc, bin 
Barriiiter Bulltlhik. St'iLshhigtt'ii. 1>. (.', 

PATENT IfUnfcs, lirUtdl, jn^irtittlon, sun- 
idles. Sue "AYado" nd, page _ 

PATENTS Seeuri'iJ. Low cost. Wrist- for 
book. "Huw to Get Ymif Patent" and "Rec¬ 
ord of In vcnUc n Cert ill rate. " Personal* 
M-.IJifiil service assured, 25 years esuerlence. 
I'Ecllmlimry advlm free. I,. F. ituululidi, 
[m2A Vlctur Building, \YaiblngtaA, B. C, 

PATENTS, Booklet free. Hi is licit refer- 
rnrCi. Ile»L results. Promptness assured. 
WiiDun B. Cole man, Patent Lawyer, *21 
Nin th St,, Washington, D, C. _ 

LANCASTER* Allwine A Ifarnmel, Suite 
411, M;< - L'dh Ft., N. W,* Washington, 
D. F. "Originators of the Form Evidence 
of ronevption." Before dSifloslng yuur In- 
vi-ntli.ti to amine tend for blank form la be 
signed and wUneueiJL Form and patent Jn- 
formatlun bulletl ei free. 


PATENTS Dr cured: iradv inaikj ieEl*- 
tered—prrllEulnary ndvlrc furnished without 
rliargi'. liuoklei and form for dfseloiin^ 
Idea free, InJng L. Mrt’athran, 7D0A Iei- 
trmat Iona 1 UlJg,. Waililngion, D* C* 

"INVENTOR'S Guide*" valuable Infar- 
mat ion. free, Frank Ledeimann* Reg Lite red 
a 11 urrii'y■ Eli s linter, 1712 YV(wi i? orth Bldg* , 
Ntnr Vork- 

INVENTORS; Send far booklet telling 
hriw to patent and sell your inventions at 
lowest east. Ralph Rurrh, Pstent Lawyer* 
BOO F st,, Wasbtqgtr.n, I>. C, 

PATENTS. Send sketch or mccJel fur 
advice. Free Look. "How to Obtain a Pat- 
mi,” EitibDshed thirty yean. HlghcU 
n-fcrcEsce*. Prompt icrvire. Retsenable 
rhurgi'i. Cbtcdlee & Chandlee, ®0B F Street, 
Walk I ngt on* H. C* 

EBf A1111S11 ED lS'i Vr Mila 11. Steven* 
Comp any. Free booklet. Patents, Trade 
marks. Copyright!. orhres- amn ml bock 
Rbirk, Cidcago; UttrlsUr Rldg., Washing¬ 
ton* D. C. 


PATENTS—Writo for free Information, 
Hnw to Obtain a Patent and Record nf In- 
vent Inn —nr emd drow lEse or iholIcI for es- 
Einiinatlon. Miller & MlHor, Patent At- 
inrnev-i tformer Patent tHTlre Examiners)-, 
I00ij-A WnoUveifth Building, Now York: 
!i;:i Earle Building. Wn«hltigtcn. T>. C. 


FOR INVENTORS 


INVENTORSl Copyright n deserlptinn or 
drawing of your insentient nr patented article 
In our tEjaRnrlne. This wlR help fiecuro you 
direct cv|iknee fur prlarfty patent rlalm. Or 
prove priority cltilm cm your Indention thiough 
our "Evidence of Bn ceRIum” farm* Large 
1 for 41,00* 3Y rents each. Smull sl?,e 
li for fl-hn. '2“i rcni* each. Premia ter)! Your 
aiRerttsfmerit will tint yeti Iei direct touch 
will i the Invent nr you are reeking* Advanto 
l^uldKhlng Company* 405 Lanker)hh:i Bhtu.* 
hrd A Spring Sts., I/u Angles* Calif, 1N- 
t^bllihcd 1011. Sample eo[>y cf magazine 
id relRs* 


INVENTORS P,ty pnW valuable dirulaf 
free. Patents iirrtiared, Hied, pruaretited. 475 
alrapie rases. Sales and engineering !»elp. 
Twenty yean experience, j* J* O'Brien* 

IDk \V> 42, New V ork, _ 

FOR Jnrenlor*—eiMIdt and tell voEir pat¬ 
ent at ibe Fourth IntiTnatlcinal Patent H*i- 
poalGbti, Near Y'ofti. May 10 t«i 28 (10 day*). 
Thousands of tcianufaciurera and imtent buy¬ 
er-, to attend* Also flankers, ilnam ler* and 
company organiwEs. Send Jor fn'e folilrr* 
IfcrniOft Larion. Iilrrcitir. Pairnt Ksinif.it inn. 
Grand t'enpal Patace, New r York._ 

PATENT Your intention: Send far frro 
book* "How tif Obtain a Patent." and "Rec¬ 
ord of Invent luii" blank. lAmidi ui about 
liovr to prolr-rt your Ideal* Victor J, Esin* 
A l?o„ .6 LI2 F Ytfto r Bid ,v. Wa » hLngtm* D, C , 
PATENTS. Time count t Iei applying for 
paicntt. Send sketch or model for Initruc- 
llosii or write for free hook* "How to iihtaln 
a Patent" and "Record nf lEiietillon" ftirm. 
No charge fur Information on how Li procceiL 
CJurenre A. O'Brien* R e-glut prod Patent At- 
torney, HS-J Adams iiulldtng* Waiblngtoit* 

I). L’. S eo page lift. ___ 

LACEY'S patent Scnnu* Valuable, book 

frnv Sl-c ad page 12U ,_ _ 

INVENTORS Prove nr I nr tty un your In- 
venUpni, ll.im bring * eopyTigiitefl 1 Evi¬ 
dence of CobeeptlflEi" form* with Instruct ton*. 
Hjiry Johnston, IpLIlI He nub toil Kt., Detroit* 
Aljchlgan.____ 

PATENT Blanks, brtstoL IndrucLion, imp- 

pllC3 . Se e "W nd e" ;ul. 128.__ 

INTERESTING InfOTEiialion free to Inven¬ 
tors. Write. ChartiFCil hintltute, 5Yt Bar¬ 
rister Hullcllng* WaNhlngtcm. D, C. WQfld's 

Leltrcr Or cnniRntlbu of Inventors, .... 

KNOW Inventions commercial value beforo 
patenting: Invoallgato |N.i pnllinlnnry Guv- 
einittent reglstrntlfm. In venturi JTuteetlEut 
Co., |5 P ark Rmv* New Y' or k. _ 

GET Your own patents; legal blanks* ruin- 
pleto ln.itructions 41, Euttltm Sunn, Carnp- 
hell, Calif, _____ 

I’UT Your Invent Ion tcrovsl Rend Inven¬ 
tive Age and Patent Market—conuIn* valu¬ 
able. Information monthly* Ibn of pa lent 
buyers, etc. Stamp brings details. Copy l2o 
—12 luontlti 41. mu. pnldUlicfs* 718 Eit^-l -Bti 
St reel, Bruuklyn, N. Y,__ 

NOTICE Tn itnenlnrt; Manufartuirr will¬ 
ing to develop any good patent er Idea or 
Invention* One with merit preferred, Write 
the Indiana pot! 1 Stare FlituTo Company at 
InditnaiKdB, Indiana, _ 

IF You need nmtMrratlal erperl teeluileal 
advice or help with your Men. write tn 
Martin Hokar.-on,. Research Engineer, oitlre 
and latvoratorias, Duluth* Minnesota- Over 
ivnesity-flTD years ixperlence. Refers-nre—any 
itvcal bank or prufi- jfImial engine er._ 

INVENTORS—liumireds nf maliufarturer* 
eterjvthrre arc ronstantly on ilic ftm-k-ouL fur 
new money ami labor-saving patentf. Now D 
the tbjie to offer yuur patent for sale* Dnn'l 
delay Its dale any longer, Send today for a 
free copy of our spec tally prepared luwiklct 
‘'Turn 3‘uur Ihtiflt Into Mcmey,” It c.n- 
lalni helpful Lnfurmitton fur alt invent or* I 
M. L. Ruud* Mgr,. CtoiMfled Advert King. 
IbunRar Mechanics MagazLrjc* 2UQ K, Oniarko 

St., Chicago. UK 

MANITFACTURKR8 Kveryulure Kelt ans 
Inventions to Improve their protturt. Natu 1 '; 
uf inanuiuciurtTi and, wanted Imentluns s.ut 
free on request. AVrlte W* T, Greene* fill 
Barrister Bull .ling, WashlnXtoEi, j>. i\ 
brass Gears and oiadel mtprdleJt. sevd 
for catalog. The Pierce Modal Worku* TIe,- 
ley Park, III, __ 

LOW <.Y)it manufacturing, Lartrc plrnil 
rmupWcly eutilppcl for hlapklng. drawing* 

6lamping ami wire forming tn any Dnbh, 
Can save yun niuhey rin yuur product. Our 
figures will convive, Kintern Kiaics Prod¬ 
ucts. JL.ii 721. New Haven, Conn* 

INVENTOR'S FjRvlt.M EduciLtur: eon- 
tains GEM) mechanical hmvemcrUi; .Ml per¬ 
petual motions; Instruction cm procuring and 
selling put cut:) and tel acting on utorncy. 
etc. Suggegi* ne^v idesis. Price 11,00 post¬ 
paid In U, H. A * Address DEclrii-U Cu., 
kuJl! 111;f\ Bldg., \Y‘;l • hil-M 1 nn r D. <\ 

INVENTIONS—llato you conceived rmof 
There Is a Sung, winding road to travel be¬ 
fore your vision cf reward* can bo reallMd* 
Send for the new bobk " Inventbmi amt l'al- 
enta, Tlielr Dcvelopmcut and Fromotlon" by 
an eminent authority. H la designed ter 
guide lhe Inventor on bis way and help 
III mi avoid pit fall i. Will be Kill F. O. IK 
Pay [Kidman 42 ISO tdui i>o«ttge ivbm bo 
bands you the parka re. Pundar Mcchanles 
Prm, Room 8®t* 200 K. Ontario tit.. CUP 
ragn. 
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PATENTS FOR S.ALE 


NEW. rnftld) IkcjlIcSlnst runrtrtirtlnu elim¬ 
inates (,oit Patent Not Infor¬ 

mation. 252 Cuttle shannon B!vd„ .3 it. 
Lftmmm. Plitthu ru I? . Pum a. 

OUTRIGHT Or royalty. combination fie* 
arctic' jmitr, d**k rile, and onra for 
ImlLlduri lablr ncrvlfc. Alin ntultluatloa 
■i-h'Eriy and cigarette ('lllnmltbcr. Very 
prtrtUal. J' it ml i pending, Karl Meyer, 
A(ii. :-K ( Ill Otnlrtl I p nrk Wert, ,\nf 
York Pity,_ p 

HAVE Very useful Improved an lull] trap. 
For file. Make offer. Rocco D’Atpaln, 3T£> 
JlBimkr Avr., New York,_ 

'EDUCATIONAL* Speedway tfitno Hull 

rair u»ed at Indicator: 11. S, patent rend- 
luff, 25r drawings. Tlmmas Young. JIT Aril 
Street, New Wert ml inter. R. C,. Canada. 

TIE Clip, avoid! wrinkling nml aggrava¬ 
tion. It In ] in .'it* 11 1 1111J i for Hut ctuirLTn. 
Gut right or ruyallies. John I.orhl, Sterling, 
JRItmls,_ 

MANUFACTURERS Wanting profitable 
nttv inventions willn <Hartercd lu&tliutr* 
555 ]larr U tcr I’m11dlng, ridmdan■ P. C. 

CASH Or royalty. Auto bed ami icretno. 
C. J lcumadcr, bt. Jiwph* Me._ 

KlIAVlXU Brush—Something nnw—Inm- 
titrate. JL L. Martin. JSuliin, Virginia. 

ASHTRAY And plpn Judder for nutoa. 
covered* rt imped in one piece, cheap manu¬ 
facture. Patented lO.'JS. Jurt hook on, be- 
hind win drill rid or on window frames, no 
strews. Rurally &%, Cash r.EHorvtbl*. John 
Endreson. mti Lincoln Ave. ( Is'tw London* 
Conned leut.__- 

HOUSEHOLD Sweater MriUhir. Adjtlit* 
aide shape* and sties. If. Cook* B127 Butler 
street, Philadelphia. Fa,__ 

PATENTS. rime count! In applying for 
palm!4- Send sketch or model for Instruc¬ 
tion* or writ® fer free IkmJl to tlhtal.i 

n Patent** and "Henri! of Intention form* 
No i'ha rye for information on how to proceed, 
Clarence A. (Fitrlen. lUfliltrad I’aierrt At* 
terney, o-S-J A dints Building, Washington* 
IJ. C. Srt* page 125.__ 

FOR £ale, Automatic automobile fontrol 
to slop i t .0 IhR-and-run drivers 1. It will 
slop the mot nr, speedometer, and blow lbs 
he in, J. M edict l L A Vlnn SL* nothtiler* 
New York. _ 

OUTRIGHT Sale—Patent righti cm ekver 
advert Liu*; Fperlaliy. Sam nit—dEOc prepaid. 
Robert Foul son, HutrMnmn. Minnesota, _ 

OPPORTUNITY To jecuru wonderful in¬ 

vention*: Portable idove tor many uses; 
al"kroom rhalr with tilde structure. Regis- 
1 ered tmdcmark 1 "san 1- Mode,'‘ K. L V too- 
miR, ]■ a lent 5 , Woodward Building* Wash¬ 
ington, U^C+ _ 

" INVENTORS-Hundreds of manufacturers 
everywhere aro toniUnUy on tlio li>uk*OUt for 
new money and llbar-sav hip indent^, Now is 
tin? time lu uifer your patent fi*r milo. Don't 
delay IU gain any longer, Send today for a 
free copy of ensr specially ore pa red hook let 
"Turn Your Patent Into Money/' H con* 
talas helpful InfurfiJatbin fur all Invent uni 
M. L, Huni!, + Maf., Ulniriited Advertising* 
Popular Medianlcs Magazine, 2CIQ E. Ontario* 
HI., Llilcago. Ill.__ 

MANUFACTURERS Lnoklnu for Pew 
InventinnJ sfi-mlj write W. T. Greene, GElD 
Ba rrUtcr Building, WashliiSt m, I>, C, 

"TnVENTORK— CsiIi In on ynur invention 

now I Boti’L delay the sale any Jonecrl 
s jtpI for a free repy of our specially pre- 
1 -iirE-il iMKiklrt. "Turn Your latent Into 
JfiDMy," LtMlayl It conutfii helpful tnfnr- 
ruiUon far all larentors. M. J-. Humh 
Jf^r, Class!licit Athertldmi. Popular Me- 
ehmki Magazine, SMU K. Dntarla @L, Chi- 
auo. III. 


COPYMIGHIS—THADE MARKS 


COPYRIGHTS, Trade* SI arks, l > ro!eet al¬ 
most anythlns:! I*ow tliarsej. Wade Herr- 
Jr*. 2JT l*N Brooklyn Station* Cleveland* O, 


C A STtKGS 


Ih DO T - LATHC Cavtlncs cheap, Lynn 
Ffltrhfr, Orran llesch, Calif,_ 

MAKE H fsumlf—Most injliueliva book 
develop!! fuaurcffolMas in men arid boys by 
loidilnk IhLui lo make useful artlfici. G(HI 
different thing! am drier Hied, ISO pa Res. 
kSlV illufiralloni. Cloth. Prhe 111,00. Went 
postpaid upon rcfelpt of prfrn or C.O,J>, 
anywhere hi U, H, A. Populnr Mecliiflli’i 
Fresi, Room SOS* 200 E. Ontario HL. Clil* 

CflEO. 


MODELS AND MODEL SUPPLIES 


HMALL .Milling cutlers and end mills for 
lluht inllllng. ^Eralght and nriRidar. LLt 
iLulhd for stamp, Krtm* 2022 FotcUdale* 
Cleveland, Olila 

SllIPMODh'LKIL Magulne of the lb Ip 
model makers' club. Sample copy £0 cents, 
,~r>A. MldtUeh St-* Brooklyn, X. Y, __ 

PATENTS. Time ctunii In opplylm; for 
patents. Send sketch or mold for Inslrur- 
Uoru or write fer free hook. “Bow la Obtain 
a Patent 1 ' and "Record of Invmtltjtt** form. 
No charge for Informal!m on bow to proceed. 
Clarence A. O’Brien, Registered Palenl At* 
tnmey, R4 Adams Building, Walking*uh* 
H. i'.. See pa go 125. _ 

INVENTORS: Send ul sketch or rrmlr 
model of iour idea. CYesrent erafUmen will 
develop 1: Into a prarth’al Wiurklng model. 
;i0 yeare of !Qte«|sful egpe.lenre smE thuu- 
aiiadl of ^iLdcd cllenli, ConddMiUil rerv- 
ko guannloed, Rank rf-fereniCii furnDlsed. 
Free illustrated book; "Making InTentloria 
Pay." Crescent Tool Co,, Dept. S-G* ClEl- 
clnnall, Ohio.__ 

NAME Flalea patent plaits pimraved In 
hrasa, aluminum, hakellle ar sir el. Write 
for details. Arrow, FU500 Washington* 
Chicago,_ __ 

BRASH, Aluminum, copper, steel, fodl, 
tubcH, sheela, bar:-?, screws. rlvcEi and tuola 
fi.r home mechanic^ and made] maker*. Send 
fur free pricelist. National Hoi liu Workshop 
Supply Cto, H 2S)fl E, North Avu. ( New 
Rnclielle, N, Y.__ 

POWER Modela, Gasoline ileum engine:. 
Railway, steamship, holler lUthign, 

Big catalog 33c. Char I el Cole Ventura, 
Calif.______ 

LATEST Qlastrated caEalugun, flitlag en* 
nines, bolltrj. model parti, supplier HuW* 
ard, 2H?_N._Aibland Av&, Chlraga, _ 

BE WITT Clinton materials, braia, mt* 
hoeatty* No. 0-S0 icrev.-j. Free Hit, A. J, 
Fisher, 1002 Kiowah_Av»., Rural Gate, Mich, 

RAILWAY Model supplier—Tracki. ilg- 
nala* locouioltfca, ran. List 1EK. Crovan 
Hallway Models. Greenwich. Co nn . _ 

MODEL Steam and. giioline engine, rata* 
log lie. Anton Boliaboy, 212 Prire St., 
Rahway. _Xew Jersey, __ 

WE Make working modelt for Inventors 
and do nperlmental work and tarty a rora^ 
plot; itcck of brass gears and mudel gup- 
plies. Send for catalog. The Pierce Model 
Works. Tlntcy Park,_ 111.__ 

W001> Turning on the lathe. Hath in* 
liicstlng nnd fkarJnatlAg. Send fur a ropy 
of Milton & Wohler! Course in wood turn¬ 
ing, It £lv <?3 you fjujc kly a complete mjtirry 
of tUli manual art, 2^0 pa^ea, Ulolh* HI 
plates, Sent C. O r D. Pay iiosirtian prlca 
11,3d and small amoimt iiosiago upon de¬ 
livery. Popular TIficlianics Prei^, Roviii 8U2* 
juu E, Ontario EL, Chicago. Ill, 


MAN U FACT U RING 


KPECIaLISJE Compjela manufacture, din, 
toolt, special machinery wfid patterns. Mml- 
cli made. Alt us Indicator M’orkg, S31 W* 

Washington, Chict ffQ, Ill, _ 

Rt'BREItWAltE Molded to spec I Ileal Inna. 
Ebonite Froduels* Dept, *H, HOj Main, 

Akron* O. _ _ 

LOW Cost manufact tiring, tools, dir*, 
stampings, models. National Model Aircraft 
Co., 2*J9 North Ave., New Rochelle, N. Y. 

ST A 31 Pi N G S—A «cm bling—I ,i jw p r; res, t", 
F. WICHenmeyiar Company, Sptlnrtlcld . 111, 
ECONOMICAL Manufaclurlng from sheet, 
bar, wire or tubing, Mmlelj* db'L iperUl 
machinery. Swanberg, 3121 N. Kildare Arc., 
Chiragd. ____ ____ _ 

MANUFACTURING, MchIcW, dlfl, it*mj>- 
Ings. bras j work, m mi Ids for ravtlngi* vul- 
raiilzlng. Circular free. Baums Metal 
S |tw| i Jtjti, Kama! City, Mq. _ _ 

LOW Coil manufacturing” Large plant 

completely equipped for htanking, drawing* 
itamplng and wlra fomlna in any ttnlsh. 
t'an 14 vo you money on your ptoducl. Our 
brutes will convince. La item Hi ate s Fred- 
nclt, Roi 721. New Bat cn. Conn ,_ 

.METAL Article! developed and manufat 

luted. J lode | making. Rraronnhlc price 
LJid first class workmanship. VV. F. 3llcycrt 

Co m p t> ny, Rf dfrrd, Indiana. __ 

WOODTURN1NG For amateurs. ErctT* 
lent new Instruction honk lust puEd!shell for 
the smatEUr and. hntne work simp owner. 
Contains all the needed Information ami li 
well Illustrated yet published to sell qL tho 
low ]>tloo of 25 cents postpaid. Hrnd fnr 
your <’i:py tmlny. Mall roinltunco with your 
order. IVqiular Mechanics Press, Itomn 8b2. 
20ft E. Ontario St.* Chicago, Ill, 


BLUEPRINTS 


BUILD Slmplo powerful arc light for 
healih treatmentj, and indoor photography. 
Blueprint und initructloiu sn centi* T. E. 
Duutny, in Rangel*? Place* Romford* Me. 


WELDING AND SOLDERING 


BARGAINS—Excellent reposiessed arc 
wvldcii, l.ntlrrlv rebuilt—guaranteed. Trial. 
Termi r Write Ken’s Smict* Boi JI-u2-i* 

Tror. Oh lo. _ 

FAMOUS Halley Handbook—Prepares you 
lo pm the ciamlxestlon for any grade of 
IJrense fur Hat Iona ry. marine and Diesel 
MJBlnrer** firemen and holler Inspector in 
any itato of the Union or any prsvrlnco of 
Canada. Flexible cover. Bandy pocket 
lire. Pay poiirnin J!!.tm plus postage when 
ho hands you the package. Popular Me- 
r hard rg Pro it, Romo 802, 2D) E. Ontario 
EL* Chlcaga, 31L 


ELECTRICAL 


MYSTEUY Motor. 1 ID-volt novelty* 11,00, 
cuttin g Stm a^U aJupimll, Calif. 

KI'RGE.AR Alarm linger relay $^>. Pre¬ 
paid Tinfoil, gongi* dlagramj, suppliei. 
MloOinHt Ala riu, Pen tcmj_ klleh* _ 

BUILD Yuur own fins, 20 Inch aluminum 
nrEumlleid for aeroplane fanj $3*89. Will 
whip mHrct, Michael Eleclrio Co.. Ft, 
Worth, Ten!. _ 

ELECTRIC A L Trouble shooting on tho 
motor rar and air pi aim. Don't trust to luck 
or guest work. Learn lo make -every motion 
taunt in ■■Mug and repairing. Keml fur our 
standard 4fi3-pige hook for eMctrlcDna and 
mrchanPi. 300 dligrami. Hundreds of prac¬ 
tical loit*. Pay iiuilnian Ji.00 plui postage 
wticn ikljvercd. if outside U. S>. remit when 
ordering. l^pnlar Mechanic* Preis. Room 
fl02, 200 E. Ontario HL, ChletgQ. 


MACHINERY* TOOLS AND SUPPLIES 


12"^'' SHEPARD Gap Ulhe* jaO.OQ, 
Man arch lithe* fluo.00. No. 0 Owflli 
milling mithlne, 1175.00. 2(T # Jungrt er*nfc 

i,E]aper* f I oil, OH, No. GO Hvalil cylinder 
grimier, 1450.00. ll w Barnes drill prei;*, 
p5.O0, New ilulney air compreisor. roraplete 
with mntor, tank* etc., $71.25. lb dun bat¬ 
tery charging outfit. $£5.00. Write for cat- 
alug. Term 1 to mlt. Cincinnati Alachinery 
Ac Supply Ufunpany* 27 Wtat 2nd St-* Cin- 
clnftfltl. Ohio. ____ 

I.ATIIES—IHed and rerJalmcc! South Bend 
latl.ef, tine U-lnch 112"; lii-t&fh $27d; 10- 
Inrh $31(8: iuxl n few left. Guarnnteed good 
a* Pcvv. Term** or discount for cash. Houth 
Ri'Ml j.athe Work!, 501 Baal Mudlemi, Kuuth 
Bend, Indiana.._ _ 

WANTED—Huiftll screw rutting lathe, De- 
Krrlbe, giving price, make, condition, aerpi- 
aorleft luchnU J. A. C. tRbVChaxn* H Second, 
Watliire, Idaho.___ 

UW LARGE Drill-! 1" to 2" dlam, $1 
earti. ji.ji, pah]. List sent. Tuolcrlb* 10G 
I'ax K 11 rIdgr'jn'irt,_ Cnn m.__ 

air Com p iv a □ m—F u rt u li I e, completely 

equipped, rcccunlltluned. Driven by Ifuriey- 

I hiv Id. hi m g:m engine, Ideal for paint spray¬ 

ing. etc* Exceptional bargains. Lien it ed 
number. Harley -Davidson. Motor Co.* Mll- 
wiiikee* WU. _ 

ELECTRIC Moot welding machines, 110-v, 
S5» w ati i, $ ILflO, IJ klu ij_a range, N. J. 

SUBSTANTIAL Saving*—uaed arc weld¬ 
er*. platen, comjrrencm, paint iprin. En¬ 
tirely rebuilt; gtiaranteed, TtIiI tnd terms. 
Write Kelt 1 * Equipment* Box M-625, Troy, 
Glilv, ___ 

$125.00 AUTO Cylinder boring machine, 

II Me red, 2£2d-Howell Ave., Milwaukee. 

\V I iron* In. __ 

KELLOGG Air c«,:j]jire;!urj, cnrcllent con- 
dlljin, Ji'.uO* Refrigerator ctnnpre^ntirs* 
fd.tii. Tajlor* H5 East li)2ml Street, New 
York City. _ 

START B Uil PC is of ycur own* small Invert- 
mrnt reeiulrfid, doing chromium, nickel, cop¬ 
per. *lhcr plating. This work In big de* 
mind. information free. Electro Plater! 
Supply Co., 2S Wert Second SL, Efncln- 
natl. Oh lo._ 

AMERICAN Imrntlon, Popular Hlitury of. 
Tlds 5 7 7-pa go book, fully Illustrated and 
bound Jit doth* formerir &old In 2 volume! 
fur $S,00, The price «f thD new popular 
edition l; only ll.Oft, If you are interested 
In the incut lenprMtlro record In tbs' history 
of human artuhtment, you will want IhU 
hwk, Went C.n.l>. onywhere in U. S. or 
pud paid puiywhtTo upon receipt sjf price, 
PcU'Lilur Mochaidc* I'resj* Room £D5* 200 E. 
Utdnrlu Hb, Chicago. 
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ENGINES, MOTORS AND DYNAMOS 


PATENTS. Thd« taunt* in applying for 
patents. MiTjiI sketch of Hi Odd for inaruc¬ 
tion* or write fur free bunk, "How to Obtain 
a Patent" ami "Itir.iiif. of Invent! m" form. 
No charge for lnfn.nuaUnn on how Eo pioani. 
Clirrhco A, iJ‘ Uf fen. Hu e Birred Patent Ai- 
ifinscy, Adanu Hu tiding. Washington, 

D. Cl 8» pa ge I 23.^ _ ___ 

COVeitNOIUB For ail auto engines uved 
for *Lat!ofj£r? or flortibt# (MMrr. Xo cash 
(Vim- Uaiulec-JiailUi, 21 j North Lor Angclri 

Stree t, Las Aflltlc*. _ __ 

YK8I Convert the Model T I'onJ motor 
Intel .1 "peppy" 1-ryJlhdof gisrollnG engine, 
Indrut-tloiu >U centI. Fred Garde, Terrace, 
Minn_____ 

FOR Sale —% h.p., two cyelo gtioltae ere- 
c$no. Flywheel magneto. foot penial starter. 
Good order. $2b,uu aach. Maying Chicago 

Co., 123Q H. iVjflijcm -Vie., Ctilrago,_ 

1/12 liOIISiC no Volt Universal motors. 
Double siiaft, ornery wheel and mooted pul* 
Itiy p mounted. I-.S*"n Vi horae alternating 
motor a tt.ftii. other bargains, Electrical 
Turpin * Company, Dept. lit. 1383 Milwaukee 

Avc., i ’Iih-a£o,___. 

% IIP. A.r, Motor* flunk Motor*. nen- 
era lord, cnmcrteri* at dually low prlrca. 
Queen City Electric, 173® Grand Avenue* 

Chicago _ - , _ _ 

SHOP Note* fur Hi:i2. (Jet )our copy now. 
Only a limited edition. Contain.) all the 
article* puidlihcd In lire Shop Note* depaft- 
ment of Popular llccbmlr* Magazine during 
1931. Send fid rent*. If you want the set 
uf Shop Koto hook* nomLiiLng of 7 volumes 
Inrluding the 1322 number and « others la- 
rued prcvltiiidy we will tend. them C. O. 1>. 
fi.r S - .10- Popular Mr haul ■ Press, Room 
80S. 2UL) E. Ontario lit.. Chicago. 


QUICK Ca»h fur tflirardeil Jewelry, gold 
ctuk Hi a ml bridges. watrlir.. oilier. pi all- 
sum, Goods returned if offer trfun-4. Hank 
refer emvi If rrijaested. O. Gruber i Vi. t 
10I2 Hague Alt., RL Paul. Mime 


SEND Your dl tended told jewelry, watch 
cases. (Tounir bridges- etc-, fur cash offer. 
Good! returned promptly If li ui:,-at- 

i* factory, Old state Metal C‘u,. Hot 31. 
-Shrewsbury, Mass. 


WANTED—MISCELLANEOUS 


MAIL Us your discarded jewelry, gold 
crowru and bridge■, watches, dUmnndi, ali¬ 
ve:, platinum. Money promptly mailed 
Goods returned If offer refused. I’nited 
States Smelting Worfci H’Jie Old Reliable) 
;; h l > So, State St.. Dri't. 71, Chicago. 


CASH Pur uli I books, letters, papers, 
print*. Semi detail*. price. Mart. Bos 771, 
Hl t Louis. Mo, 


BUILD Tour own Loot, Sava our W ami 
b.Vi c fun IichUIi?^. tflmpllrlad Inutrui'lloni 
hi Papular Mcchaulci New Dnat Moult, Just 
out, are easy tu follow. Keery typa of 
small boat mrarsd, oulbMrd, Inboard, hail¬ 
ing and band-nrupelk'd cruft. In Aildlllun 
rompicte jufortnat Ecin on si I phases id boat* 
litg needed by every bualirtg i-ntlm >ln4. VilB 
page}. Fully illustrated. PuitpiM mmii 
roetlpt of price. or will he setsi tbG.D. 
anywhere In U. H. Popular Mcc banks 
Prc^. Hodin, iQi. 2uu K. Dntarlo Si., Chi* 
ft go. 


FOR SALE—MISCELLANEOUS 


WATCHTLAKEBH Lalbe f r s^h at a 
bargain. It. Jaegerinann, A4l,'» EulSn ,Mb. 
St, Lrmli. Mo. 


ROOTS AND HERBS 

.IF ST Quit Beautifully illustrated ol 
page medicine i»an almanac, Caniains ovre 
j<mi old*fashioned herb medicine recipes nivl 
Indian secret* lor home u*e, 10c pom pa Id. 
Wortli Uollar*[ Botanic,, IIS iVni UlUh 


Kl., Fhieago. 


PRECIOUS STONES 


(DIAMOND'S Rival) germlnc 

Zlromi. 

Full Inforinatlon Id cents. Gnets 
Gallon, Ohio. 

Gun Co., 

PERSONAL 



IIAXmTRlTlNG Korea Is charade r awl 
talent*. Analyte handwriting fur pliastire 
4 i ml profit. CompicLe Instruction s, ’J.'ic. 
H, itraqtijgflin, Ubs Olympia, Ub^u. 

COJUtKCT Astrological data by world- 
known nitialoger, Dr. George SmallwtMjd, 
|Vp]b'rr|l. Mjis.}, __ 

M.VKF DlsiarcUei smoking quit you, through 
nj rliiilngleal treatment. After tobacco critc- 
mf Inis left you Irefttment can be mud fo 
hanDb other Iptblt^. Gtioruniccd. Dno did* 
hir. “JQ3 Pioneer B-ynk B ldg,, \VuIe ring , _1 u. 

IMPGltTANT Job-pefting Infuriimilun. Hlr. 
Hcfuinl illji^itDMed. M'lEc v . DeLun d. I' , U- 

KYFHYON'E Should know: KiTtuhc n* 
ccIpt fur curing weak and weeping eye'., 
|L(KI, T-8cnice, £7 j New Jorauy Av.* 
ilrnoklyit, X, T. _ 

rntlSTATK, Hoi. pelvic, yhirul Doubles 
Wonderful incipenslTe device. Write. V'e»l- 
told. Haverlard^Ba, _ 

STAMP-Sell key lagi, Sells easy. Batnpto 
check wish name, address, ring, tV Write. 
Edward .Mills, Ill vv>^.i Ho run. Chlejgu. 


FARMS AND FARM LANDS 


FAitMlA'O In Mlrmc-uEo—rsveam inde¬ 
pendence. runtluuntu protllAEilc emptoyiuciit, 
Stoner In dairying. 10.0'W lakei for sports. 
Improved and nniiuproml EjiuI, prices low- 
eti In yean, Ktwr In the time in buy. Hure 
crops, plenty of moisture, cxcrdlrnt roads. 
Flno icboali, rhuithet, club* In every com¬ 
munity, VVrlle for free farm tonic. Ten 
Ttmusand Lakti ■Greater MlsineRota Asso- 

Hatton. Bcpt- _ 11*2 . St __ l V*lU_!_ Mlnnr'mla, 

j Hj::-. lb .uiroved, for- 

felled, l?v fltatcH i Maps. "'TiUl FarU' + —^40e. 
HHcbeoekt ■*At!K l'alheujrt t New Grinins, L.l v 
FHEIK Govirninel)t farin* Bur bdieliil UXJ- 
pagti I mole "Vacant Gmcnmietit L.mil" Hats 
ond doiicrlbca every aoro In every caunly In 
17 stales, Kitrlaht* bow unured free, renn- 
pteto infonnatlun. mice -'m. poidpild. Webb 
Bonk Puli. Go., Minn. 711 st, Paul, Minn. 

OWN A Farm In Minin'wu. Dakota, 
MahUjio. Idaho, Oregon ami Woddngion. 
tTu[i payment yr easy terms. Free literature. 
Mention stale, 1L W, Byerly, 113 Nurtberii 

Pad tic By-, H I I *a ul, V 11 n n. __ 

TEXAS—GrapcfruIt hihuk; winter truck 
farms; trades. BJo Gramle KeHale, North 

Dfirfaeim, t'blcaao. _ __ __ 

|3. DOWN, So ilofithlj, acres In Mis¬ 
souri Ourfci, SlOb, Fibbing, bunt Jug, ira|>- 
plof, Hubbard, 31G Gruiiman Bhlg.* Kan- 
sjj Mty. Kaiuas- _ 

FUFF itDolM on opportuiiuk* In Minur- 

jom. North Dakota, M gat am, Idaba, Wash¬ 
ington. nf Oregon, Cooiptrte Inform a Hi in on 
climate, rruiu. luratlon for farm nr subur¬ 
ban tract for grain, Iheiinck. dairying, fruit, 
poultry—;i home. Independence, plenty of 
food, clothing, continuum* employment. No 
occupation niTera more to ImluitrloiN capable 
mtn. WrUo F. V. i,ecdy, Dept. - iS7* Great 

Northern Hallway, Ht._Paul, Mlnti^_ 

HGLF V nur property untrkly for cash, ni 
maiter wbero located. Don't pay big com* 
11119*1011.. Partkiilari tree. Beal Fit ale 

Salesm en Fo .,_ P eak IV_t.lnrol n, Nebr. _ 

CIUGLlAltD Knay terms, Subur¬ 

ban Orchard*, De| 1 t i ^^fH mint I, MlnRlsal npL 
io 1 PRAf’TlBAL Wayj to itedutd Farm 
Labor npd Frpen*o and tnerca*e Income. One 
farmer write* bo would run part with tbls 
informatlnu. for Slim, if |m could not dupli¬ 
cate it. Nothing experimental, These Idea* 
have all been put Eo tc*t and proven practical- 
FemJ today for a ropy of nur Hamlbook for 
Farmers and get ready to put these idea* In¬ 
to operat Inn fop your own benefit. Pay po;i- 
man only PM cents Hid the poMage when bo 
bands you tha package pnpular Mccbanlci 

Room 902, 2 b o E. Ontario si.. Cbl- 

raeo, lit. 


OLD GOLD WANTED 


PA8U For old gold, broken jewelry, bridge- 
viurk, rrouni. ete. Money mailed I mined late¬ 
ly- G(n>ili rctttnwd If mil <at Idled. BeeB«« 
Fouiparsy, ^10 Central Ary,, Finrlnnafl. OUo, 


NECKTIES 1 Hosiery l Hhtrul Reason* 
able prices. Folder free. Qulmette'*, SI 
Holly Died, New Bedford. Ma^. 


DA NTT NG—3lo Jern— Com p I etc i h(IFin t In-rtt 
rule. Hlew art'i, 227 Sparks* PIULadflphla. 
IVnn*. 


DOUBLE-EYKl> SolMbreadlng needle i. 
jDl! 3/3. Kllciil pcoplo I3iti.il tbeni, lUc 
package, Wiu. Oglesby, Van da I la, HI, 


1Q.GG& MONET*MAKING Formulas, Tells 
you how tu make and ieR almost everything 
under the ^un; mraetlfi* muellaia* atiti- 
irceza solutions, hqtterv lolutlon*, bever¬ 
ages, cheese, chewing umn, clelining prepa¬ 
rations, extract], hair prep Aral hi ns, inks, 
tdulng, leather polish, mirrors, iicrfurnei, 
polishes, typewriter ribbons, rarhmv paper, 
washing powder*. Ihudil suap. and hundreds 
nf other orulUallit aril cl ei. Send bo money. 
dust writu a postal for M IIenley*a 20lb Gcn- 
turj‘ Book of Formulai/' Pay postman pn.d- 
agu ami f|, Popular Mechanics ITcu. 200 
K. Ontario PL. Hooin HU2, Hdrago. 


RADBIT3 


BABBITS And tuppllcs. FcimpMe descrip¬ 
tive literature lue. Farcy (rprooratloP, X-30, 
WallkJli. New York. 


BABBIT Supplier. Catalogue free! Kln- 
porti, l: .s InieiTutlunal Fall*, Mina. 


PEDIGREED N>w Knlaml white $1,00 
per month of age. Fur Utirtn. Die-, Wa¬ 
ter! own, N. V, 


STANDARD Rabbit Journal- Mitten* Pa. 
Special year 22c; jam pie dime. 


MINK 


DARK Selectcdlv bred lotrrlor Alaskan 
mink. Eire pi I uu ally high quality at a rea¬ 
sonable price. Write f^r Information, 11. 
RundeB* Wadena, Iowa. 


TROPICAL FISK 


MAKE Muncy nt lumm raising beautiful 
CrupltuLl uuuurl'.jfu lUhc-i, Valunblu ipfurma- 
tlnu lm eciiti, VlnGtPl Tropical Fish 
Hatchery, Vipaiabd. New Jerncy. 


BOCIC Gardens, how lo mukc, A splen¬ 
did bouk fur t!u» amateur tmcrlng every tub 
nuto point In ibo inakEng of a rm lj uar>iiTi- 
1"2 pages, IBu .tr.iii'd- Jhdca 12,(10, Kent 
postpaid upon Tc4i.dpi of price or r. o IF 
anywhere lu IT, M Fonular McrlmPU* 
Tress, Boom 80S, 200 >1, Ontario Hi.. t’p|- 
rago. 


DOGS AND PETS 


GREAT bine mipplel. Beal 
Mexico KoRer Mills, Peru, lud. 


protect (its. 


FOB Pale, Minks, squlfrrh, ri^noin*. 
foxes, ferret*, musbriti, glnicng, rtbivltc, 
skunks, ualf pups, opoitunu, B. Tlppmin, 
Caledonia, ilijisu 


MISCELLANEOUS 


SEE Panama Canal for tl.dib Postpaid 
book nf 7S views. ft4 pagei. 1hsl2. ItiBu'y 
A- tTompany, Hqi IS7o t Cristul^l, t‘aual SSone. 

SWAP Everything, List 10c. Box FI3, 
Reading, Pa. 


A STON1SIIIN (7 Chem I it com po sltlnn; sa u* i 
3n % gas in your automobile. Ftvrmulu $1, 
.Vlanue] Garcia, A part a do 811. Monlcvldlo, 
Uruguay, 


CAN Toil draw? Smuetbltig dHTercut. 
Sample—particulars 10c. "titraley,"' ElVj 
Main, Spring field, Ohio. 


SHANGHAI War pltturts—Tgl«n tight 
on On 1 spot. Valuable, intetciting, educa- 
llnpal. Actual pbotoRrapli.i. \1 line piefures 
fur only El* KemJ money order today. 
HotTlpaoos* PoU onice Rcir 1031, Sbingbal; 
i’lihi i, EstabB.shed 12 years. 

F1FTT Shaves from one blade. N j cunt, 
Scnil twenty cents. Adirt, j)E - Ulh Ave-. 
IHmiet polls. 

ELECTRIC Tattooing outfits 11283 up. 
Free I Ei st met tons. 5 best retnavhig-fWmulaA 
II. Chicago Tattoo Supply House. 121 So, 
State, Chicago. _ 

USED Tresses. lVIul sire do you waul! 
Send stauip for reply. Exchange D*i, F, 
Main, MtThJen, Conn, _ 

FASH Paid fur butterflies, InieciA S L -e 
Sinclair Display Advert is ciuent ntt page 10. 

TRANSFERRING Liquid—Trailsfivs bllJi. 
pleiurci. etc, 23o battle, formula Sir. twh 
i>0c. No atamp*. Clinch. Brlrllci New Jenuw . 

'J ‘A 'l T ( h. > ] N G O ut li! 3. auppl I e a , rf mu vvn 
raj a logue. Milter. V431 Main. Norfolk. V a. 

AMATEUR Cartoonist: Sell ynur work. 

Wrlio Smith's Service. PX1HM* Wonatehw* 
Waili* 


MIUBORH Reallvered at home, ( b u near 
ti cents per square foul; you charge 73 ecu3 ■. 
Profitable business plat Inti autopgfu, re - 
fleblari. tableware, stoves, reflnLbipg mdul- 
wure, etc. Outfits furnished. Du!all* free, 
t\ r r3lc, Spilnklu, Plater, 238. Mgtion, I mi. 

AMATEUR Cartocnists—Earn I2VOO week, 
rpare time, copying cartoons for adverU*<tj. 
:s-,M Syndicate, Argylft, Wise. 


60QO-YFAIL Stary of Flying In plctureg. 
A monumental work—complete pictorial hi*- 
tnry of tuan's dToiii to eonnuer the air from 
the earliest times to the present day, 12no 
rare print* and photographs with text mai¬ 
ler. Originally published In 3 fol«. at $1\ 
reduced lo sell while they last at only $3.7$ 
per set. Seta prepaid upon receipt of prica 
or F.O.D. anywhere in V. fi, A. Ihiputir 
Mechanics Press* Boon] S0i3, 2i)i) E. Ontario 
Hi. * FI Bra go. 














































































POPULAR MECHANICS ADVERTISING SECTION 



STOP FATAL 
NIGHT CRASHES 


MAKES NIGHT DRIVING SAFE 


Night driving 

__ now safe! A 

^ 5 ) new sclentil* 
Ically con¬ 
structed iphcr- 
l oidal condenser 
l heavily plated 
f with solid silver 
-not a painted 
bulb. Increases 
light of headlight* 
SOVf without glare. 
Instantly Installed. 
No dimming— no tilting 
penetrates fog, rain, 
mist and snow. Low retail 
price. Undersells all com¬ 
petition. Big commissions. 


AGENTS UP TO $50 A DAY 


^ New plan of demonstrating Marvcllght 
rolls agent 1 ! sales up to $50.eo a day- Write 
for details of free offer today, 

_ 1751 Belmo nt Ave* 

Marvelight Co, Dcpt. rrirn chtcago 



“BASHFUL” 

H 



_ jmt 11 Art }<>4 —- 

krrufrd cr iit nt*a** f Stop belnj thy at 
ilnorm. Cougutr lh« tatrlbla /mr o( 
yaur iDMTlon. Ub chovrlul *nd conli- 
■t: L‘nt of your futurlt V .r rinlli euky 
oTrreomtf n wn tun rHJnF l|f« to tha 
fullest, Soria 23 ctnli for Ihft imai- 
in! book. 121C HAUD 1ILSC K*TQHE, 
B-47£ Flatiron Omi, P NiwBtK Clty. 


A GUN *" or ^ ,ar *' e or Small Game The FSN-CHJ'S 3D-S□ 

It 

-- .i ■ I,*■ Ki<r1nsfi- l-i ArttiHTTT. Sow bnUr A 

1 liT^fit-r if-rff-rui n. Mni>riii' I, villa A ■> 

Ixjt jwtL>n, *U «3 L11C t » K«b Friffd riflr, 1 11 lifi* 
_d K(ftdilkm r wc.flifpM1* iMflfM tlX 1 Tt*T. * h:4-C|T, 

in*tfor^tiiloerfarsw.aJS»u*l.tton,r»t»ti4ii*,fciJihSic »m inJiwry 
(uiiuo'fi ill onf 1^ *i*li IS.75, 

W. &TOKC& HIF4K. D*pt, P, M^6. 162T M. tOlh PHlLADELP HI A. PA, 



■ 

DO 

i WflNl 

r ou ci 
TO ® 

rop TOBACCO? 1 

i 

n 

UnnLdi the cravlrift for tobacco a* 
thmjHJind* linvo. Makeyoqrael t tree 
and tmpuy with Tobacco Redocinor* 
Not a mi hut it utf, not habit forming, 
write for Ireo booklet tellbut of ln- 
jurlmin effortoJtobacco and depend¬ 
able easy w ay to relieve U to _— 

t-ruvlJitf many men have. p^EE 
Newell Pharmacol Co. oninK 
Depl.90a St. Louis, Mo. OUUA 



NewSdesA^ 

as low AS GEN 


SAVASOLE 


Pays Agents Up To $42 Daily 

Take orders lor thl* Jiuuulmt plastic shoo , 
rci>a Er. H e*ote* sti ovs1 n I wo min m e* To r as ! ow I 
m i l lie. No nails or tool* ncratsaiy. Just roll I 

ant ftoJ triirt Li iirt, W<Ul BB t.i r.|d Bel*, No pi™. No 1 
butfart. ill tfvLi **ul MfaUuu^, BtiiL!,. | 

f. fi-4i.LJ p™ ].ir4 ti.4 Lutf-tnlchl, IMt.'-U-vf 

Qtfari h 14 oI k* rrpiit» EVERtSOQY 

FREE Sample on Leather 

Jji l. |0 l- \W*ri twU#r I-. ti. r, . •( IhIIict i 

A 1.1» cum lip Ui W2 (foil?. H*k« P>ad* iM r . Ml f It fir** *»k, | 
jjii St*rt jfl wort tin-- L| yiu fnn'l ilir Li Iij. 11 tL 

ut fiftl. Wfitn (uf |tn» b-ih:+ In NOW. 

THE PERFECT MANUFACTURING COMPANY 

F-30 DAYLIGHT BLDG. CINCINNATI, OHIO 



Qiotk^s, 

WITHOUT 

Ctshxf 


9(incfs *0 

^OHIUHCe 



fAft 

BULOVA 


fnierica 


WATCHES 

Now you can wear a nationally 
advertised diamond “King Cr 
Romance”—a beautiful 18 fcL 
white gold modern ring set with 
u genuine diamond of generous 
size, and a nationally advertised 
Ilnlova watch — your faithful 
timekeeper for years to come. 

SKND NO CABHI—Juat mail eou- 
j>on! Nationally Advertised Cash Price 
nii liberal Creoit—and yott ran wear 
your jewelry without delay I The name 
* l{in^ O'Homan re" inside tint ring and 
M Bulova” on the Dial are your guar¬ 
antee. 

Diamond Rings Priced 
as Low as $15*00 

Write for our New DiEiiiiotuI Catalogue 
t)hmving marvelous new ile.-rign* in both 
1nd3e* p and men'* diamond ri eik^- Never have we been 
able to offer such beautiful diamond rings at such low* 
prices. The catalogue in sent KItKEl 

Railroad Watches 

Let us send you our beautiful watch catalogue showing 
the Famous Santa Fo Mogul Uallroad watch, ami the 21* 
jewel Smita I'e Special in both UJ atnl 12 size*. Alto the 
new 60 hour Bunn Special. Catalogue Bent FREE. 

Aiifc for our Special Spot Gosh Offer, Good for 30 days 
only, 

SANTA FE WATCH COMPANY 

Dept, Gfi Thorns Building TOPEKA, KANSAS 



c^bne&tqta 

$57% 


Z Hp SANTA I'E WATt:H CO.. 

Z l>vpt. Thomas llldu,, Tu[icbdi Kami. 

* Pleufie fleud me caPilulf 1 have checked. 

1 Rsllmod and dress Pocket Watehes.....□ 

* DtiHe^' and Men'fl Wrist Waiclie*— ........... I.J 

■ 1 .adSeV and Men 1 * Dlaiunnd Uings.... LJ 


When ioHKntf please mcnHon Popular Jfpchantes 
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POPULAR MECHANICS ADVERTISING SECTION 


CHEMISTRY 



Mat! Coupon for 
free Booklet 


Couplets, practical home- 
si tidy courses prepared by 
sortie of the beit*lmown 
chemists in this country, in* 
eluding ALLBN Rpotus.li^., 
M.S.* Ph.D, — Head of 
Department t>[ Inductriu I 
Chemistry, Pratt Institute; 
I. M. Tot man, Ph.D.—- 
Formerly Chief Chemist, 
Wibon & Co, Now Vice- 
president, United Chemical 
and Organic Products Co.; 
Bsadley Stoughton, ll.S, 
—Head of the Department 
ol Metallurgy, Lehigh Uni¬ 
versity, and Oven L. 
Shinn, Pli.D,—Professor of 
Applied Chemistry, Univer¬ 
sity of Pennsylvania. 




m 


m 

REAL PAY 


Earn While Learning at Home! 

Television,SoundPklures, % 'wpt 
Photo-Cell Work X '}S^ 

IUJIj Jv*r;!i I r 'I L r ' J Irrfi. Eftad- 
inltihl, ihlp fhli-i, iteenll, t(kr- 
► iTMi -lftl rA- 1 * pay (#4100 

a L j. hd R,,;,te. Lrf irn at turD*,, 

quirk RASY It. T. 1 wxr endued I 

by - J lUdlfj MtnqfaetLirer*. 

itiH't tef iii>f Oppoctunhirt Hii-E. 

Write today tor your ropjl 


HA DIO AND TELEVISION INSTITUTE, lr,c. 

21 oQ Lawrence A vet., Dcpt.l-A, CHICAGO, ILL, 


TRICKS WITH ELECTRICITY 

J*rr^a i . 

Mnko electric Ufhts obey voice, make things spin, lump. kirk, 
run, vibrate, but*. fihoot, shock, flush, mystify—till by etc tri Ity. 
Make wind ft w novcUtcn, (1 outing rings, spirit impping, alt kmai 
amusing amt pmctkmt devleos. Boom telLi hnw to do tfOOstuuts 
with 1 to volte A.C, Footpaid 51 iKJ. (a O. I>, S l,in.> 
CUTTING & SONS GZ M St. Campbell, California 


'STUDY AT HOME 

1 f> lud^patet. Earn 5 5,000 to 
J $10,000 annually. WaguLdaFCd 
f d(r[t by stop--formal* ail text ci». 
f teriik luciudior fourteen - 
, !jw library, Degree at LL, R. con- 
1^4 cn*t, C4CT Lemu, Cat 

nuf VAtuabla r^-iuga Law t jijJlLlj' 

and ,,r f^vF(|*ncfl ,p „ frefl* S-md fer Uiem NOWL' 

LiBall* Eittmlsn UnlvHittl, P*pL G&4-L, Chicud 



INTERNATIONAL SCHOOL OF CHEMISTRY 


A^iiciaitMl with the international CoircspQrtLknto Schools 
tlox 5ti07-G, Scranton, Pennn, 

Without co!)t nr obit cut Lon, plea da petal tao full details 
□f your hnnje-study course in 

1 Analytical Chemistry Q MetfllHirgU.il Chemlttry 

j Chemical £n|j inuring fl Short Chemistry Gnurjo 
1 Industrial Chemistry U Pharmacy 

Name ,............ ....i,;......... 

Addreaa......____ .,4 ------ ■........... 


MjARN A RT SHORTHAND 

i(M. HOME/ 


Method rar everyone Who 

Writes, Write In Ono 
Hour. BocomO ilN Ex¬ 
port In 10 Weeks. 1 ; 


mem oriilnif JUvd mental 
effort, Nu Mjan** aym* 
bold nr plena, Jn ! 1 - 111,5 m 
All Ca. 1 ivm InatlnH unit 
profitable, iT*p*Fo® for 
pond poiUlani nr non In In 
ruiiriM* IU«M. W|i|a 

for ritEfl hook. 

CANDLER SYSTEMS,0cpU3A, S4L52 W. A Jams SI., CHICAGO 

Fun and BIG PROFITS 


SHEEDMi&tO 



Mount 11 frill 


N,W. 


TAKID£HMV,A337 Court Oldfi., Omaha, N«t>, 



ixX\\Vi ;///>>- 

ELECTRIC^ 

;--ypAWTs \ \ K^mi 

\ PRESSER 


Illinois 

Man Makes 


88 


Week 


fillip utk, 


Dept, 8 -F 


Pennsylvania agent clraml $7(1 in 1 claya, 
Texas live wlnsturtod HltU rarnlriBH of 
, 5144. Prodrg Hk« tlirjw easy fur you 
l with Anuulnif netvinvi ntlfm—Juat out. 
Pants Pfrued in 10 Seeomfs 
by ELECT It ICIfY 

ICTlig- wsjtini t«e llii* * n ivrful HCT> LION 

ELI.l.’UCIC, 7mowt Pr*t^r. !"ul, tuot *Oj^ 
in, r-ibt, l.y itrcffirilT, A* mj to W M 4 
Ohiy pwr to tlic *rart4 tt.vi wjII [unt* i#h«t# t--i(T4 

,i. Siniplf fi±a la twin. T»lf nr^r, IOOf. Kibb 
Whin fur ffbi-ruu* umpt, oiler, SENT 1'Kl‘F 

MilNNY MFG. CO, 


E17 Main Streat 


Cincinnati. Ohio 



_ Hun'l hu a failure 

M avLc r peri ret tpertl l. L Eve .1 bsexlEhy. 
^^“irtliarul luv [iv Me, Semi lor tree tieok which tells you how J 

THE LEWIS INSTITUTE, 13030 Wood waul AVu,. Petrol*. Mich. 


BE AN OIL EXPERT! 

Xrnr, rfasy, practical way tn learn nt tinmfi In spare time. Geology. 
Grilling Methods, Pipe 1 ,1 tie Trtuuiportal lost, rtentilriE and Marketing. 
Write Todatl FRtCB J?<wW 

PETROLEUM PWggttW UMVEBBITT, 0*p1. 2J6. FORT WAV HE, IftP. 

For os little as 

*5 down and *5 a month 

you can have tiro Britannic* ir\ your home for daily use 
IPWfe for particulars and 63-patfe FREE Booklet 
Euculopacdia PrlUnnicfl, luc., |_M*d|aon Avc., New York 

Learn Autos At Home 

Famous ‘Job-Way' method quickly umkcf! yon a modern, efficient 
auto expert. Get starteil now. Write fur FltEE Catalog. 

ItlOTOK INSTITUTE OF AMFKICd 

Beiilf Alr l 44, Aldltir liislatult' lUd||^ Ftmistoi^ 111. 

Bend today for new FREE Book 

”Xli»t iVr, Oimmaaly Mid- i.i ^Uin*** 

*nd J-itniEi *.>T (fiinLEi* 

tr.-l h>* ha niittlCH, IlKirawd 

• Utiniil tilw4 pijr Up Id TCI 4 ! f. r t htfr.J—- 
Wlu, Special offer fcelr.i roads M ilmlntr n.r JSiai d«t. Write * cam to 
NATIONAL SALESMEN'S TRAINING ASSOCIATION 
Dept. G-JO l, il W. Flm St., Gtikago, lit. 

SIATEilEST or THE OWNERSHIP. MANAGEMENT, CIRCUI^lTION, ETC. 
tlEODIRED riV THE ACT OT COMaill^t OP AUGUST =4- m2, ol PcpaUr 
M*e tAuki Mifusi, no^liibtd raoalLfr il Clitiia h Ul„ (* Apil 1, 11U2. 
fU(* el Ulibsli, Cmly (4 Geek, nt- 

UtlHt r». 4 i»Ur? p>.M.e In uid for lU iUI« nd rounfp tl fni i. ponaanEF^ 
ptutd U. 13 W iidter, Jr . ifcn, larihi boon duV tv or r trtHdiai la kv, ijepwi isd 

■4Vi ttinl h« u Ibi Oclitar mud bunlnen* ci-«ni(^r of lha pnpuW il**Lnoki Aflj 

lw Die feVeriiki 4*. lo tlx b**l «l bit khctl^pi *r.d Wlrtl, m Rut iUteatst cj tSn 
owamhip, 4ri4:ni«rnenl rin , vi ILn ntarcntiil publlrntba luf thu diLe «W«a i- 
ibottfipikii,MniiieH lir th*> Art of AufuiI 94, 1013, nraMkd io #wti«n PL [ r . 
U«i and llrrqUUoni, [<r4filt4 en lU irrmi 1 i thi# Iona, la wil: tV.l. Taut 
uuh kivd tJJm^i UI 14 ,* (Miblubtr {(JIM, miiniiikf c.S,LcN, and buiDirii bin 
nra‘ Publiiljet. hvglw Htennki Co., 7116 Unit f>i 4 tnrjo Hl„ Chirnne. lit. Eauor, 
IL H. WinJijr, Jr., iftt) E*»i Unlirh St.. Chkm, 111. Mcnitini Edliar. L. K. Wfhrr, 


SALESMEN! 


K4tl Eat! Ojunfja St., Chlenio, 111. UninfM Mniibtrr, W. J, Killer, En,l 
untune 84, fllLleajfn, til. Bernnd, Tlml th* onnrr Ilf o'nved lay n corporMLjn, In, 
144131 fl Mil iddrtM In 1 Jit led Sited in if islus irritiidiiintel/ |J.«.'« i.:iJr r the flame* Jimf 
inJilreaan* ot >>'.uekti, Lien nriii,'i[ nf ]■ 1 -1 1 j Lei e nr.u pel renl 4,r naoro cf total nnaouilt r,f 
*iii?b r f| aoi q« 4 ih| by a |nrparn.|.jnn, thn nniaien nhd ol thn Mlviduil ownen 

MN 4 ! (ill fU',-!,. ir OW14Hf L>' * firjn.. e(Snp4hy. OF Ath(F "illUiri.irJ,.-:f -l1 i_ J ro:iri-jn, ill 
F)4m» iltd iddnu, an W*H M 11-■ <•( n»rh II ,Ljvi,| , 111 II e irilji r. imiit Im [inn.) JV-pti- 

Ur Sfrrlinnki Coin pan r. "fill Uart DtUrln BL, <!|.learn, III, li. B, Wiqdnor. 200 F>il 
OfiurinSU CMew. in.: II- il. Windier, /4-,. ?<*t Ennt OoUrki St..Clkm III, Thirrj, 
‘Pul Ih known bcndlwumf, niotliutte.. at.it nih« Ntvnty lioltun uwmr cr hr.l,l« 
|e.r 1 per cent or marn of total am□ uni of twedli, umriiarea, of other MTcuritira in: 

lliere am anna, no fiat*.) jiao*. F^nrltj, Thai 1h* |w,> paraeraDhr r.eit above 
■ Iriar |h» name# of if.fl owner*, it .i-k],•,1,1m, and trdrrllr holaen, u any, coalaia not 
(i!| 111* Ult of Itlckhdldin and ace nelly t, elder* a* tn*r at-1-wnr bp^n tl.r boaki at tin 
earn pip* but aloe, in r»*r* w her* It,* ttoekt.<.hf#r nr PieftriV hr-tjej ippoan IztKj 0 ll-o 
1-v.ki of ih<i eont party u truvtex or In any other fiduciary ttb, 4i. n. if.# «r,c at tie per. 
wn or c.ifpClati/jQ lot wf,4in |urh (flute* J« aethii, it [ii pn: alto till the Kii ] two D 4 (- 

ipph* (-on Lai a etatr n,« nu *i»bracJn« tltiinlk d > ■ 11 ka.i-.wioiR* tod L«H«( at to t)w 
circumatlDm and cci - lL. 1 kir ,w iir.Jrf wIiL 1 h ttc, V 1 , 1 !rn and teenrily 3.,4Jeri who do 
d:i mnpear wnen Ux booki of th* eorn&aoy u truttee*. hold Motk atid oeeLLritlu in 
a ftpitilf otbee Ihu tbit e>f fcon* f I- ovut; arid thL* ifitai ha* do rruun to 
tel eve 1U1 any c-lLet pelwaa, i.totlilbn. Of (, rpcwalEon Laa any mien*! diffd OT 
Ir, ijieet la It* rail «1 r*£. t^rnj» or (rilwr Wrurllk, |hit a* *0 ,!alrrf |,y biti. 11. II, 
WINDSOR, Jr. MiOf and I'nUIrhrr. Sworn ID *r.J Milxctibd bcik» me lLit R]et 
dir of MafeL, j. OUAiiAM. h’olajy I“ u fcJJa, [My cojaisiak,^ [f^iru JLN4 

I a, IWJ 

lHicfi torifinj? please mention Popular Mechanics 
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Build It youridf! I Volt AC, 

lOO-ftOQ mik* wHh&ut ftprUt, 
n-fikn. Slav 13" 1 1”i ft"—mitt* 10 
it*. E«fljfWfatiH“f4 tmlftjrtwa*, 
4 IlC."A Tubw-*.wid F«btwt—Drnuik 
EVEMY7 JTlN'Ct M^Jtl 
jLp«st Kill t* &5 C O U. CwpMdr 
p-a*suitled, 1.3C+ Ov ikr 

Mr OWN HAOIO. Inn. 

1GOP &!■ Chk*ja« III* 


COMPLETE 
With AH Parti 


LOW PRICES 

oM GOOD-YEAR 
GOODRICH-U 5 .-FIRESTONE 
FISK AND OTHER TIRES 


LOWEST Prices on Earth) 

of RaUftEirU Urn uaprfl All or^r 
t f, n I r r H. A .will ewie h fnr t ba J A pi K r ll ABL> 
PKIlVK'E.under MvtrrK rt*ul conttiUor# 
Of our atonrfaril Isftif'51If<r rv 

hr (l.p DltHJlSAL SiM'JtM Y<f><K A'liO- 
To j n 1 rodsm thin jr*nuLna Life rains 


I»4 niutfd wltfe «rh 3 tire* ortJflTfid—now 
tati* firraaijto tbnilvn wait of ttroin 
i llrlr-nn fnM-nodirt, Olllt 113 YE.AKH 
IN tiUSINKffl rmjw* It pwlhts to 
Urea At LOWEST PRICKS In hlitaTT* 

Go promt ertl t o glvo 12 m o n ihi ’ so rvlcn 
Don't Dtlajr “ Order Today 
COPD Tires HALLO DN Tire* 
■ - - slip Tirr* Tub#* 

.nl.tflSj.lOU.l'l 
20i4.t-0 2.40 14& 
iil.t,') 2,45 1 ,L J 
*H*4 r TA 2.4ft 1AM 
2.4ft i.20 
3Gi4 r Vf> 2.50 1,35 
i i I..i"» 2.5ft 1.35 
ltUir..1,K| 2,55 1,35 
2.9S 1,35 
ItUiL.VG 2.S5 1.35 
TJsG.rr. 3.JO 1.35 
I JO i.: i 
20*0,00 3.20 1.4J 

I MxA.OO 3.20 1.40 

JOiti.-W) 3.20 1.40 
• iifl.i 1 3.20 1,15 
£2X040 3.50 1.S5 
Sand anlv ft 1.00 deposit wElh mh tiro 
/ ri^!*rm1, Wd ihipUlmraH, O. D, Deduct 
5 purrriit I f cwlilp full MBumpui ic-j order. 

_____ _ TUtlES DBA NO NEW - GUARANTEED 

Tire* IrjUrb t» siee 12 moatbt’ servic* r«tUc*d el half uric*. 

YORK TIRE & RUBBER CO.jDcpt. l 203 ^ 

305 3-59 Cotta^o Grove Avc. Chicago. Hi. 


RAISE CHINCHILLA 


VRAI 

y%k\ 

OUTDOOR ENTtRPR 


AND NEW ZEALAND WHITE 

FUR RABBITSRWCT 

AND CONTRACT FOR ALL YOU RA|S” 

Lami ilk 


TK'^-k, ratnlotf pr 

Fur Firming Mas. 
RISC CO., da* U 


iLlaatrtto 


K Xihifi ii(i In iti.GO nach, _ 

ak. catalog and Hoind, sin* cow . 
- J ■ *■ ’ elffor STAHL' 


:, Mist Liu, 




Big 3 ft. Telescope P^.W&JSS? & 3 & 

range, Special Eyo Piecu for funking at tlm 8un, Included I’JU .H. 
Can bn U»erl na a Microscope. Guaranteed* HI* Value. Poaipalrt, 

51.75- C. 0 , 11 , Ificnxtra. Pnnnor & Compnijy, M3. Trentan, N J. 


'NftWiad J 7,^—J / SOMETHING DIFFERENT 

&. 6\ HI The EVERLASTING MATCH 

II 0« ami make i 2 5 A DAY 

Sella rm light, What Makes II Light—A Mys¬ 
tery Lighter—a scientific marvel. New * rln- 
._ tlplaof Ik irilIon—no fflnt ftf friction. Waui|d^ 

□W anil money-nuiklng Hales plan Ufm. riom. a liver or 

t [Rjf chromium |:lull'd i am pic si, Acinlt will* Isr preMhM 
NEW METHOD MANUFACTURING CO, 

H DESK P-£> H*w HtrlhHt Bid*. DJ1JUJFDR0, FA, 



SHOW CARD 
LETTERING 

learn at Home 

Hekf. U the? very course you Pcod if you want tf> get a flood 
paying puiiilioti ns a Show Card Leticrcr or Sign Lettercr, or 
nave a business ol your own. Tub course h complete and 
practical F arranged to meet the needs of llm student who st'iuJiL'ft 
at home. 

II, L. Woo 6 t a clerk* made more than $700 il on the swle 11 
before lie had cojnpleted his course and also won $125 in pdtrk 
Harry William Lord vtfUft that he has more than doubled hti 
salary as a result of studying this I, C. S. course in spare time. 
There is tio doubt that Show Cord Lettering and Sign Letter¬ 
ing offer n real opportunity to ambitious men and women* 
Just mark and mail the coupon and we'll gladly send you a 
booklet telling all about 1 the I. C, S, course in Show Card 
Lettering, or any other subject in which you arc interested* 


international correspondence schools 

Do* 55G4-G, Scranton, Panisa, 

WUbMlt mst or obligation, please send mfl a copy of your banlc- 
let, *'Wha Win* and Why," And full partkulati about ibe count 
he tore uhleh I Iiavc marked X In Lliu list Lutowj 


□ SHOW CARD 

lit 


□ ILLUSTRATING 

□ B uifneri 5 In m me nt 
J Isuiusirbl M.imurm^nt 
D Pfrafitm*'! liUKKetBUQt 

□ TraOJc ManiteiMm 
U Accoujuln;: nml 

C. 1*. A. rimchlns 
J Cost Ar^oimtliig 
_ BQfiuMlffrie 
_ SerretiHiiil A Voile 
JSalecuuu^lilp 

TECHNICAL AND 
ArdiLtctt 

ArehlLBrttm) Tinftsnua 
ItulUlln.: Ft n'lmm 
Cofirreto llutlder 
Contruietiir unit Dull Liar 
Stl'LH'Eliriit ] trifIsiiuii 
Strurlurul I’nslrt&ur 
^EitTtrkal Knclncer 
Klectrl(3.l Cnnlraciar 
Klecirlr Wiring 
Eleelric Light I ng 
Electric Car Running 
Telegraph Engineer 
Telcpluxui Work 
J bleeliaulcsl Entlneer 
_ Mechs'tnirnl Druftamon 
~! Marlilim Slim* iTactlcu 
Tooimnkrr 
Putunuiitfcer 
Ctrll Engineer 
Surtrylng nml Marking 
Ilriif/n Efydwvr 
Gaa Engine Operating 


LETTERING 

DCARTOONING 

3 Advertial n g 
ItcsIneM (Tfirrcspondewa 
stenography and Typlne 
' English d CPii Service 
“ Ratlwiy Mall Ckrk 
Afill Carrier 
Common School Subjects 
. High Rfbmil Subjects 
_ Lumber Dealrr 
J Spanish O French 

industrial courses 

Automobile Work 
Airplane Enclo.'S 
Pltimlvr athl Steam Fitter 
Plumbing Inspector 
Foreman Plumber 
. EftatinK and Vj nt Mat Ion 
_ Sheet-Metal Worker 
3Steam fkiftllieer 
1 Marine Engineer 
Jnefrl^eratliMj Engineer 
ft. H. FtnUloua 
Hl^hwiy Engineer 
MlMin r ; Engineer 
Phtmacy 
Cite nil Btry 

Iron and Htent Worker 
Text | ] if Clu^st^r or SupL 
NarigAllon □ Asimyer 
Cotton JUnufMturtnjr 
Woolen MnnurteiUTfni: 
Arrlculttitr Q Fruit Grcwlcz 
paultn - Farmine 
ILiLlk-rtullci O ltadio 


KSIHS . . ... .„I.H , HlIHlI ■ ■ ■ 11**1 .««« I«<> 

At! l! rCfJ, ■ I ■ ■ ■■**** IM,,,,,,., ■ + ,■■■■■■ 

CIIJm ........ «p^***« .«*.,—.—,_Siatii,... 

Occupation ,.......... 

// itcu reside in Canada , stnd*th is coupon tn the I ntemational 
CoTTfspo)ati‘tiit f fichoois Cii7iadian r Lilmilcit, .Montreal, Canada 


1 FJi c 11 It' rit ing P ft- a sc m cn t ton Po pular M ech a »ic® 
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Does Your Rupture 

Mean Less Work? 

An artie le i n a m ed leal 
journal written by a 
prominent physician 
says: * 1 The worki rig 

efficiency of individuals 
with rupture is thereby 
impaired from 15 to GO 
per cent.**-—why handi¬ 
cap yourself? Stacks of 
sworn endorsements re¬ 
port success by using 
Stuari’a Adhesif Plapao-Pads—without delay 
from work. 

Plapao-Pads ding to the body without straps, 
buckles or springs. Easy to apply—economical 
and comfortable. 

Convince yourself by actually testing Piapao 
at our expense. Send coupon today. 

Test of Factor “PIAPAO" 




FREE 

---■MAIL COUPON BELOW TO-DAY---- 

Pin linn Labomloricfl, Inc,, 

I1DU Stuart Uldg., Si, lamia, Mo, 

Send me FREE Trial Plapito and -JR-pase book on 
Rupture* Nu charge for thin now or Inter. 


N 

Address... 



BOW LEOS? 

THIS GARTER (PalM) 

Makes Trousers Hang Straight 
// Legs Bend In or Out 
Free Booklet-—FLlti Sealed Envelope 

The T* Garter Co., Dept, e 

South Beml, Inch 


oke To Be Deaf 

— EVERY DEAF PERSON KNOWS THAT 

Gcnrce 1'. Way made himself Hear, after bdttg dtinf fur 
2jj years, with Artificial liar l>rums ^ 

—Idflmvn Invention. 11 k wore them 
day an lL night. They stopped head 
not es and ringing earm They are 
invisible and perfectly comfortable. 

So one ri'ts them. Write for his 
true story, "How I Got Deaf and 
Marie Myself Hear." Also book* 
let on 11ejifiM89, Address 
Gfrorge P. War, Inc., 729 Hofmann ISulIJIni, Detroit, Ailjl.ltan 



ttlAEl Ul>kLlg iJI LLL IUF 

■ Antflrtal I 

j r .'' , : r '' n■ i 



WITHOUT 

CLASSES 


__ Natural Eyesight 

>ystem Molces Them Unnecessary 
Now Used in over 30 Countries 
Send for FREE information telling how 
Revolutionary Invention makes it easy to 
correct Nearsight, Farsight, Astigmatism 
Eyestrain, Weak Eyes, Failing Vision, 
Ofd Age Sight, Eye Muscle Trouble, 
Etc., at home without glasses, 
NATURAL EYESIGHT INSTITUTE, Inc* 
Dept, 260 C, Lqi Anastas, CaliJ, 


Get Rid of Athlete’s Foot-Use RCR 

This powder is a moat effective means for the 
Hm-rrHjHfu] treatment of various forms of linen 
trichophyton such as “Athlete's Foot" or other 
ring worm infections. 

Affords relief almost Instantly. Composed of 
superior healing 1 , soothing: and antiseptic in- 
gradients. Scientifically blended hy skilled 
pharmacists. Large at/.i! shaker top bux sent 
postpaid for $1.00. Money back if disentitled. 

RCR Pharmaceutical Co* 

202 Sr, Paul St, Rochester, N, Y, 



oEr.lnA Better Looking Nose 

Lmprova your personal appoaranco 

My Iree buck tills you hmv 1 giinruntse to 
improve the shape of ycur nose hy remolding 
the an til duo ana fleshy part*, quickly, safely, 
a lid painlessly, or refund your money. The 
very fine, precise adjustments which only my 
new patented Model 25 Nose ShftpeT pttfwiTNes, 
a take res u 1ta sat h factory a mJ last lug. \N orn n Lgli t 
or day. Over 1 ouvUtid us* rs. Scud lor trm book to 
M. TfM LETV, Pioneer Note shaping SpretaMst 

oept. 2so nirtGiiAMTow. h.Y. 


BUCHSTEIN’S FIBRE LIMB 

Is tLinEtimtf to •/&Lir 

| HllU|np-ttrdD||£Hli| 
mil, Debt. Ktir 
tijtn.nu. Bra* 
for all tltformlUn. 

a. ouch stem co. 

GIlj Hr4 Ay*,, a*. 
Siiid tat Cilalct TeAif V fcj tffM EAI’QLIS, Wlttft. 



NOW YOU CAN HAVE A NEW SKIN 
IN 3 DAYS* TIME! BI-Ehti 5J1 LSD ISA IT EA R I 



GF.T THIS FREE—and learn Unit wliat was considered irnpos- 
blMe before—tiio removal of pimples, blackheads, freckle*. ten oily 
frkln. large pure*. VTUikiea ami other defects In the outer skin— 
can now be dime harmlessly and oconomicnily nt homo In three days' 
Lime In many lustniicea us staled hy legions of men and women, 
young mid old. 11 G all expblucd In a new treatise culled 
"DEAUTIRUL NEW SKIN IS 3 DAYS/* 
wlileli Is being mailed absolutely free to readers of tldit .magazine. 
.So. worr> rm more over your humiliating skin and complexion or 
signs of aid me If your outer akin look* soiled and worn, simply send: 
your mime ami address, nnd name Hie akin blciulNhcn which 
trouble you most, to MAJ'tvo jujAUTY laboratories 
D ept. 107-11. No, 1700 Proud way. New York. N. Y. t amt you will 
receive It hy return mail in phi in wrapper, postpaid and absolutely 
free. If plOttHed, tell your friend* about it. 


FREE Facts About 
Gland Failure 

Do you know why many men 
are old at 40, WhUe others are 
young at 70? Do you know 
why the prostate gland slows 
tip and why it causes bladder 
weakness, sei»ties, pains hi the 
back, feet and legs? Write to¬ 
day for iScientist's new book 
FREE* Learn just what these symptoms 
mean. Learn of a new kind of treatment. 
Leant how 100,000 menjjast 40 have found 
quick relief without medicine. Learn foots 
of priceless value to you. Write now for an 
ini itckI trig, iilustrated boolv “Why Many 

^tim Aro Old at 40/ f AddfeAi W, Kirk. 
ident, 1'lus Elcctrci Thermal' Co +l £154 Mi>rri» 
Avenue, Steubenville, Ohio, 



WAsu writing please attnfloit PdiJa?en’ JfccJlfliifc* 
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AEI Parti Ncc* 
cssary lor Onfy 
Runs 

£* 4 

Bat¬ 
tery J 


ELECTRIC MOTOR 


An Electric Motor (or Only 

1 a t « nti. S,iunets ;l 1 in ml un* 


a Say vtlwl you will about 

J Electrical and Battery Beta, ji 

i. ^ 4 .CRYSTAL set has them all 
VifeL'./ Jw tjeat lor slmphrliy ant) clear- 

1190 III nosa oi tone. There U nbso- 

tf 3517* »id lutely no noise anti no dlytor- 
n' ,i ^k ifi® wa tioo—uu batteringto buy -no 

a h 41 r IwfljML ^ lubes to wear out—no main- 
r [ wZ£t w r u . ■ •v ^ lenance expense AThalaoever. 

if , J Ar n -ifiM .’ ■/ \\ ' 4 Out nothlnc to operate and 

1 iW/7 WM will JasMrulefltiiit’ly. JU-ccp- 

sl turn 13 loud am I clear. This 

■ fV-W, p h-tT'-rLfirr Li |i> wo/k (tquftl 

H Kill I liTEKiT-Mj^Jsfiiilli KH !o <*ir*=aj« Crmi a-e y ,, 
H ^ • Hl-Hli HllN- lllinSlll^l tin buj, isit a msjT4f.( ri.J,,i r.f 

a ; K ll llljyLjWfc J uvtr Si nsilw* (T *.iid<r faValiLJfl r^c,. 

■h CP To I DO mild, ru£ DU 

•y* . -aSP^ 1 ' '-m *-■ S ;,[f fit*®** eLro-ufdiDui. taw 

ilifti.r.* iapffKr*(.L[f rjyi'il, 1 ULT- 
Jr* ., . k. rr*i:lLn. PftlCK l 4 n-MtSlTf <>nJ* Sl.OQ pottpiid. Or luJaptd* 
ftjlb lUr Pliutu UsJ A-ful Kit—(Tfnit.ir..' -SI r-:! l rr-MHMt MH.I* 
1 v - 42,95 paitfrftid. JO HN SO U SM.TH 4 CQ„ D * p t- 6 29, ft A C I N £» WIB- 

Repeating and Single Shot Air Pistols 

Jtjrl vMl jrciy'Tfl 

|]«l) < ■■ %n t r-il_ A [T J . 

^»wjn l^ tit; i rriii.- 

»n aihbimiii, p^brt s' 1 

mu-. iiff» ii is. >ii^i ettife’-ii)!' in if- ^ vgr ,'■ 
ihfrc IfTY plnfrM rH p'lfffilT silf I 1L- fl* M 

I J |Hiji l» li.m.Jile, Two I'yLn—SL*i(k ■ 

Hhc.1 |W,1 or ft* Tk* It'i'H-r v JSy 1 Usti 

fir#* fiO fttafft j3 Ofto ludIrtI. Thr .'i-izl-r ^^1 1 r V" r * ^ l n Q 

S.-M .1 I'.-I 1 fh>-'ta Air Uift* Dari* tn ad” ,. , AV Wh* j’ \ * ot1, 

dm n To El. 19 Hhnt. ^ r rll m»d<- *nJ iinr»blf!i*ll Rwt*l Sh&t 

]. ist» akflfl nilural train wi-:<l »r<-nt laAt 

ni.'I nraf BhkLi WrEf li. ab^nl lQoifCV^.. B*»W 

(Ivan an aii rilW. NoI iUjm 


^ liellevnlile Inn U U iwrfectly 
true T Fur ONLY 10 rciiis wn 
luuiti you nil the imrl8 necaa* 
itnry intekcd In u ntsli Ik>£ k 
WHtl Tull p: tti [i h] nud llhUH 
trsitrtl illrrctluns for a?wein- 
hllruf^ No trouble ut nil 
inmlns Uin parlu Iff* 

ycther, In fjict It la 

] ‘1 ' a. Jn.l Mlrw a 

Ih. ai(. 1 ; Lf- IcuLTuc- 

. I Il)i arisj In ■ Irw 
rr.ja'it«B t b* nvlot w 
itdr Mr !■». 


BOY AMATEUR ELECTRICIAN lOc 


The HOW anti WHY of electricity fully told In simple 
tauyuiLKe that any buy can unricnf-taiuL Kcunsi of plau-r and 
- Iiioiructluiiii for making—dry tnBt*crlc«s dynamo,-*, electrio 
Hl motors. ich-Krapli appnmtu.i, ti-Upti dijcts, electric Ugh is, 
Wk electric dour In-lbi, alarms, clectrifl engine, rtieonat, mall 
TJL box alarm, clectriMnagnrK autimiatlc lucandcKCent Ihudi, 

^ f-Lfi-tTle it ‘«Uni IriU'l.Ln*. Iiirpli*** ip^riTw, ln- 

dwclion ME|,(Lf*llilmriirrrnt r*T«n*f,i| { , Bit, 1 ill* ill ifr.U 


CIGARETTE HOLLER 


PRICES! Single Shot Pistol . - . 
SQ-Shot Rpptalliiti Pistol ,**-■ 
JOHNSON SMITH Bi CO. Dtp 


fe lC){H4D£ ISO Magic Tricks 

An iSrtlltril liMl<i I.-"-V 
rf>ni*ln>4iB ni-irIjr JOO Irkti 
' fur p*r l»j* nr il*i« l hil« n r ” 
enr 'ift d«. TitrU wiUi 
^WtTI r 1J, 'P• 1,1 Lri». him 1 Lrhhlrti, 
I i2r^\ f *4Pi t"4Hlrt, itrinAi Hf. 
R'iSSait AI*<» S-i i*n<l Hi*l<i. Slmjnw- 
I ‘ trjipbyp Mr. rrnliiwlif 11- 

h ■ M*>i U Imlratr-J. |Qt p- jwt. 


Rail jrour vwn 

ni MT» Itionr'jf, 

ntmM t|Bkkrr; 
ire* IHDfi thin 

ilf. l:.r yo m r 
. ^ f*T»fU* 

Ei r a n d a f 
PV f n b * c * o. 


BLANK CARTRIDGE PISTOL 


JVftmiVU UpqLrrf AtiMiri. T"mBp* anjf Dflflj $0*cUl Offer 
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Interior of the Chicago Stadium, Showing How Proceedings of the National Political Conventions Arc to Be Broadcast throughout the World; Note the Parabolic Micro¬ 
phones to Pick Up Remarks from the Floor, and the Radio Booths Back of the Platform 
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By H. W. MAGEE 


'T'HE hammering of a gavel, on June 14, 
x literally will resound in the waiting 
ears of millions, marking the opening of 
the Republican National Convention in 
the Chicago Stadium and the beginning of 
the greatest radio broadcast the world has 
ever known. A fortnight later the demo¬ 
crats will gather in the same arena and 
their oratory will be broadcast in a similar 
manner, 

Xo matter who wins in November, those 
who listen in on the two conventions will 
have heard the next president selected and 
will he almost as conversant with the pro¬ 
ceedings as the delegates, for the radio 
t\m year will bring you nearly every word 


spoken on the convention floor as well as 
on tlte platform. 

Radio has grown up since the first at¬ 
tempt to broadcast a national convention 
eight years ago, when the Alabaman's 
shout of “Twenty-four for Underwood" 
came in over the earphones. Remarkable 
strides have been made even since the 
conventions four years ago, until now the 
great broadcasting networks are prepared 
to present every sound o£ importance, 
whether a keynote speech, a band or a 
motion to adjourn. 

One factor that will make this year’s 
convention broadcasts bigger than ever is 
that tliere are more radios in use. The 

m 
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SPEAKERS 1 PLATFORM 

L I PARABOLA 

/S MICROPHONE 


NBC 

CONTROL BOOTH 


MIXING AND 
AMPLIFYING 
EQUIPMENT 


MICROPHONES 
AT SPEAKERS^ 
TABLE X 


HIGH-QUAUTY 

TELEPHONE 

CIRCUITS 


PARABOLA 

MICROPHONE 


-r.T r* > 


V& 10 WESTERN 
RADIO STATIONS 

W 


TO EASTERN 
RADIO STATIONS 


TO SOUTHERN 
RADIO STATIONS 
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The Diagram Above 
Shows the Route of the 
Convention Broadcast 
from the Time the Sound 
Is Picked Up by the 
National Broadcasting 
Company Microphones 
in the Chicago Stadium 
Until It Goes Out over 
the Network; Lower 
Left, the Parabolic Mi¬ 
crophone Which Picks 
Up the Voice of Any 
Speaker toward Whom 
It Is Pointed 


Covering a national political convention 
by ratlin involves the work of hundreds of 
persons and the use of equipment valued 
at millions of dollars. The Stadium is oval 
in shape and seats more than 25,000 peo¬ 
ple, In the center and at one side of the 
oval, will he a large platform and in front 
of it a smaller platform for the speakers. 
The radio activity necessarily centers 
around these platforms—on them, under 
them and above them. The heart of the 
equip mem will he four booths with glass- 
iiinsn! fronts back of the platforms and 


last census revealed over 16,000,000 radios slightly above them* One booth is to be 
in American homes, and it is estimated occupied by the National Broadcasting 


that each receiver has an average of more 
I ban four listeners, so the total possible 
American audience is over 68,000,000 per¬ 
sons, Add to this the people of foreign 
countries who will receive some of the 
proceedings by short-wave transmission, 
and it can be estimated conservatively 
that radio will tiring the conventions to 
the homes of 100,000,000 people, 


company, a second by the Columbia sys¬ 
tem and the others by individual stations. 
At each window will sit an announcer and 
observer, and back of them, the engineers 
who manipulate the equipment to cut in 
the different microphones* 

One of the unique features of the 1932 
conventions will be the use of parabolic 
or “beam*’ microphones to enable listeners 
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to hear the remarks from the floor. There 
are to be two of these mikes used by one 
national network, one at each front cor¬ 
ner of the speakers' platform* They will 
be mounted on rotating shafts so they can 
he turned by an operator beneath the plat¬ 
form, either from side to side or tilted up 
or down* These microphones might he de¬ 
scribed as the reverse of an automobile 
headlight. The latter focuses light on the 
road while the parabolic microphone col¬ 
lects the sound waves from any point to¬ 
ward which it is directed* The waves are 
gathered into a large concave, pressed- 
liber bowl, and reflected back into the 
mouth of a microphone held on rods in 
the center of the bowl. Thus when a dele¬ 
gate on the door rises to speak, one of the 
beam mikes is turned on him and the 
sound of his voice is collected before en¬ 
tering the microphones* 

On the small speakers’ platform will he 
the microphones into which the scheduled 
speakers will talk atid the sound-picture 
microphones. Underneath the four con¬ 
trol booths at the rear of the large plat¬ 
form t are to be four small soundproof ra¬ 
dio studios. These are to be used for 
speech broadcasts. For instance, if a net¬ 
work desires to put OH one of the leading 
convention figures for some interpretative 
statement, he is taken to one of these 
small studios, A communicating system 
keeps the engineers, announcers and the 
small studios in touch with each other. 

In the case of a network broadcast, 
eight microphones will he employed ordi¬ 
narily. There will he two parabolic micro- 
lib ones, one ordinary “mike” and a spare 
on the speakers’ platform, one and a spare 
in the control booth and another with its 
spare in the small studio beneath the plat¬ 
form, The hall must he prepared acousti¬ 
cally to prevent reverberation and echoes. 

When the gavel calls the convention to 
order, the sound will first strike the micro¬ 
phone diaphragm on the speakers’ stand 
winch will convert the sound into elec¬ 
trical impulses. These will be amplified In 
the microphone and travel by wire to the 
main Held amplifier in the control booth 
at the back of the platform. From there 
the impulses go by telephone wire to the 
main control rooms of the national net¬ 
works and from this point they are fed to 
the various distributing trunks. 



Metal Reflector Which Gathers the Sun T s Healthful 
Rays and Directs Them into the Face 


SUN’S HEALTH RAYS INCREASED 
BY METAL REFLECTOR 

Concentrated sunshine Is directed into 
the face by a health and beauty aid in the 
form of a multiple reflector which fits un¬ 
der the neck like a big collar. The semi¬ 
circular metal reflector gathers the health¬ 
giving rays and reflects them into the face 
without annoyance. It is used particular¬ 
ly in winter or in the lowlands where sun¬ 
light loses some of its effectiveness. 


SAFE IN TAXI FOR FARE'S NAME 
PROTECTS THE DRIVER 

Protection ot 
the driver from 
robberies by pas¬ 
sengers giving des¬ 
tinations outside 
the city is provid- 
ed b y a safe i n 
Berlin taxicabs. 
When a fare de¬ 
sires to ride be¬ 
yond the city lim¬ 
its, his name, address and fingerprints are 
taken on a slip of paper, which is locked 
hi the safe on the dash, ff the driver is 
robbed, police open the safe and find clues 
to the criminal. 
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mg in them a knowledge 
of personal care. The 
progress made in cancer 
treatment and prevention 
is due; Secretary Wilbur 
says, to early recognition 
of the seriousness of in¬ 
fection and to prompt 
and appropriate treat¬ 
ment. Those who have 
early symptoms must he 
placed under the expert's 
eye at once, so science 
can attack the growth be¬ 
fore it reaches the ad¬ 
vanced, and fatal, stage. 


“APPLE KNOCKER” 
SHOWS EFFECT 
OF JOLTING 

To determine just what 
happens to fruit in trans¬ 
it, the department of com¬ 
merce constructed a small 


I 


BUILDINGS WITHOUT A CONDUIT 
CARRY WIRES IN FLOORS 

Steel flooring that not only serves as 
a structural member for multi-floor build¬ 
ings, but also eliminates entirely the ex¬ 
pensive electric-duct systems, lias been 
developed. Through the use of the new 
flooring, future electrical needs can be ar¬ 
ranged so that it is possible to place an 
electrical outlet within three inches of the 
place tlie appliance will be plugged in. 
The beams are prefabricated and can be 
placed by workers immediately following 
the erection of the structural steel. The 
underside of tire flooring is corrugated in 
order to provide perfect conduits for tlie 
wiring. 


EDUCATION IN CANCER BATTLE 
TO BRING CURE NEARER 

By educating children to the necessity 
of immediate attention to infections, the 
world will advance another step in its 
search for a cure for cancer. Secretary of 
the Interior Ray Lyman Wilbur, pointing 
to the success already attained in this di¬ 
rection, predicts that a cure will he found. 
But, he warns, the disease can Ire con¬ 
trolled only by lifting the bulk of the pop¬ 
ulation out of the “Dark Ages” and instill' 


car on a little track which reproduces the 
jolting to which fruit is subjected in a rail¬ 
way car. The test car, known as an “apple 
knocker/’ is loaded with fruit and run con¬ 
tinuously for several days, after which the 
apples arc unpacked and examined. The 
experiments showed that a common trans¬ 
it injury, firm, dark, flattened places on 
the lower side of bottom layers, results 
from the jolting. Tests also revealed that 
this injury can be prevented almost en¬ 
tirely by lining lhe boxes with corrugated 
cardboard. 



Small Truck Thai Jolts Fruit in Cranes, Reproducing 
Conditions Encountered in Transit 
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In Moon-Bound Rocket! A Vision of Future 



Court**}, Thu tituiilralod I^tulon News 


Above is an artistes drawing depicting 
some of tlie physical conditions that would 
prevail in the passengers* compartment of 
a rocket ship on a flight to the moon—if 
such a tiling were possible. The idea is at 
present fantastic, but there is sufficient 
scientific information available to predict 
with some degree of accuracy what would 
happen during most of the trip* The draw¬ 
ing shows how things would be when the 
ship was neither accelerating or deceler¬ 
ating. All objects, released from the at¬ 


traction of gravity, would be without 
weight and either float in the air or stay 
where placed. A book, for instance, if re¬ 
leased from the hand, would not fall but 
would remain suspended in the air. The 
man on the right, having found it impos¬ 
sible to fill Iris glass, is using a tube with 
a rubber hall to suck up water from a ca¬ 
rafe and then press it into the glass. The 
passengers are represented as floating and 
the grips on the walls aid them in retain¬ 
ing their positions. 
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SPIRIT OF ELECTRIC POWER 
MOLDED IN STEEL 



Stainless steel, a “Rczistor 1 product, lias 
been wrought into a modernistic concep¬ 
tion of the “Spirit of Power,' 1 as repre¬ 
sented by electricity, to adorn the seventh 
story of a public-utility building at Syra¬ 
cuse, N. Y. The massive figure is twenty- 
six feet tall, has wings, twenty feet high 
with a spread of twenty feet, and a body 
and bead twelve feet tall, while each hand 
holds a seven-foot shaft of light. It was 
fashioned by Machwirth brothers and is 
illuminated by concealed lamps, spotlights 
and floodlights. The feathers at the base 
of the wing are offset with concealed 
floodlights. Behind heavy glass in the 
breastplate is a spotlight to illuminate face 
and helmet, and rows of hidden lights ex¬ 
tend down the torso. The shafts of light 
are produced by several lamps flashed be¬ 
hind opal glass. The metal is made by the 
Crucible Steel company of America. 


SOIL HEATING FOR ROOF FARM 
SPEEDS PLANT GROWTH 

Plant growth at the roof-top farm of 
the General Electric company’s research 
laboratory is speeded up by the applica¬ 


tion of electricity. Automatic heating of 
the snil by means of cables buried beneath 
the plant roots hastens the germination of 
seedlings, while controlled heat devices, 
pl&ted near the plant benches, keep the 
temperature at the proper point to induce 
rapid growth. In addition, the laboratory 
is experimenting in X-raying seeds, seed¬ 
lings and bulbs before planting. This al¬ 
ready has resulted in the production of 
new varieties of tomatoes, sunflowers, cos¬ 
mos and other plants. In the model green¬ 
house on the roof, plants will get only ar¬ 
tificial light in a test of crop production 
under lamps of the same size*, but burning 
at different wattages, Gas-filled bulbs will 
be used in other experiments. Tropical 
flowers and fruits, up-state New York 
vegetables and grapefruit, sugar cane and 
cotton from the south are growing side by 
side with tomatoes and redwood trees. 


ARROW HAS EXPLOSIVE POINT 
TO KILL INSTANTLY 

Medieval sport is combined interesting¬ 
ly with modern science in an invention by 
a California archer, who has fitted an ex¬ 
plosive point on bis arrows. The animal 
struck by the dart is killed instantly, ac¬ 
cording to the inventor, who declares the 
new arrow is more humane than a gun, 
since it cannot merely wound. Archery 
has become increasingly popular in sport¬ 
ing circles in recent years, but very few 
have become sufficiently proficient in the 
art to consider the bow and arrow serious¬ 
ly as a limiting weapon. It is believed, 
however, that an explosive arrow will 
overcome many of the objections. 



Arrow with Explosive Point Which Gives the Archer 
ns Much Efficiency as the Gunner 
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Priie-Winnmgf Design lor the Russian Capitol, to Ee Known ns tin* “Palace of the Soviets''; the Modernistic 
Structure Will Have a Convention Chamber Seating 21,000 Persons 


“PALACE OF SOVIETS” DESIGNED 
LIKE XL S. SKYSCRAPER 

Called “Simplicity” by its designer, a 
New York architect, the Russian capitol, 
to be known as the “Palace of the Soviets,” 
will be constructed on the lines of an 
American skyscraper. In appearance, it 
will be much like some of the buildings at 
the Chicago world's lair in 1933, being a 
modernistic adaptation of upfiowing Goth¬ 
ic lines. The build trig, when completed at 
Moscow, will he one of the largest in the 
world, the convention chamber seating 
21,000 persons. The first prize, amounting 
to $6,000, was awarded the American de¬ 
signer, although his plans arrived after 
other entries were on display. 


SHORT RADIO WAVE PEPPED UP 
TO GIVE MORE POWER 

One of the greatest disadvantages of 
ultra-short radio waves—the limited pow¬ 
er with which they could be used—has 
been overcome by an engineer for the 
Westinghouse Electric and Manufactur¬ 
ing company, who recently described a 
method found accidentally for packing 
more power into them. Some radio en¬ 
gineers bail the achievement as a step to¬ 
ward static-free and fadeless radio, since 
the ultra-short waves travel m a straight 
line and can be focused, and hence may 
overcome the two bugaboos of the longer 
ones now used for broadcasting. The new 


development makes possible an output of 
at least live watts from a sixty-eentimeter- 
wavelength transmitter. The bringing of 
a piece of metal near vacuum tubes of an 
ordinary transmitter resulted In the dis¬ 
covery, It was noted that the metal had 
to be in certain very exact positions to in¬ 
crease the output. The idea was incorpo¬ 
rated in the short-wave set by introducing 
a sliding coupling of metal tubing between 
the plate and 1 1 lament circuits. 


BIG APPLE GROWN IN A BOTTLE 
CONTAINING MOIST SOIL 

When an orchard 1st displayed a big red 
apple inside a narrow-necked bottle, he 
mystified his friends until he explained 
how it got there. Early hi the spring 
a branch showing developing fruit was 
pushed into the bottle which contained a 
quantity of moist soil. The bottle was then 
tied to the branch 
to hold it in place 
and was left until 
the fruit matu red. 
It was found that 
live apple growing 
inside the bottle 
was larger than oth¬ 
er fruit on the same 
tree. When it was 
ripe, the branch was 
broken off and the soil was removed from 
the bottle. 
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Above, Pictures Used 
lo Study Runner tot 
Purpose of Correcting 
Faults; Left, Javelin 
Thrower Trying for 
Form and Accuracy 


other athletes were just as busily 
training for the original Olympic 
games. The ancient Greeks were 
great sport lovers, and if it were 
possible to bring some of the 
Olympic champions back to earth they 
would be worthy contenders. A search of 
early Greek literature shows that very 
creditable marks were set at the games, 
and that in some cases astonishing rec¬ 
ords were created. For instance, chiseled 
on the surface of a ponderous stone weigh- 


LL over the world the most famous 
athletes are preparing for the Olym¬ 
pic games that are to be held in the United 
Slates this summer. In England, Japan, 
Spain and scores of other countries, thou¬ 
sands of track and field stars are iti vigor¬ 
ous training. In the United States, ath¬ 
letes are getting: ready to defend the cham¬ 
pionships they won at Amsterdam in 1928, 
More than twenty-seven centuries ago, 


mg 315 pounds, was found this inscription: 
"hybon threw this rock over his head with 
one hand/ 1 Inscribed on another mass of 
rock near by were the words “Eumastus 
lifted this rock clear from the ground.” 
The rock weighs more than half a ton. 

Evidently the Greeks were great weight 
lifters, but it is doubtful it they could beat 
modern champions in every sport. Their 
actual records are vague. They had no 
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are Made 


Action Picture of Parker 
Shelby* Los Angeles High 
Jumper, Attempting to Clear 
a liar at Six ami One-Half 
Feet; Mote the Expression 
on His Face 


musi have fine natural ability and exactly 
the proper training. 

“The Greeks were the first to discover 
that form was important in winning an 
event and spent long periods of training 
to develop it,” says Cromwell. "Their con¬ 
ception of good form was always beauti¬ 
ful, but not always perfect, as is shown by 
old statues and decorated vases. In these 
there are many differences from the form 
that is taught today. The famed statue 
Discobolus, showing an Olympic cham¬ 
pion preparing to throw the discus, repre¬ 
sents the Greek form of throwing, but is 
far different from the modern style. Dis¬ 
cus throwers have tried both the old and 
the new form and invariably they throw 
greater distances when they use the new, 
free style." 

The ancient boxers wrapped their fists 
with strips of rawhide and other materials 
with which they dealt punishing blows, 
aiming principally at their opponents 1 
heads. There were no rings, and the bat¬ 
tles continued until one man was defeat¬ 
ed, Wrestlers rubbed themselves with oil 


m cans of 1 i in i ng 
speed and their ref¬ 
erences to distance 
arc obscure. One 
Olympic champion is 
said to have attained fifty-five feet in the 
running broad jump, but this seems to be 
a mistake in translation. Sports authori¬ 
ties refuse to believe that a human could 
jump so far, even with the weights that 
the Greek jumpers carried to increase 
their distance. The weights, similar to 
dumb-bells, were carried one in each hand 
and were swung forward at the moment 
of the leap. 

Coach Dean R, Cromwell, the American 
maker of champions, who has produced 
Charley Paddock, Borah, Wvkoff, Barnes, 
Houser and other famous stars, holds that 
modern athletes are much superior to the 
Olympic champions of bygone ages. To 
become a champion athlete, he says, you 
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stopped that they might be held. 
For a time, the Greek calendar 
was based oh the four-year peri¬ 
od, A list of the champions for 
996 years has been preserved in 
literature. Each champion was 
welcomed hack into Ins native city 
through a breach cut in the walls 
the boast being that the city that 
produced such a man had no need 
of walls. Naturally, the Olympic 
contenders took their training se¬ 
riously. Ten months of practice 
was the customary period, with a 
final month of intense prepara¬ 
tion, Long-distance racers in¬ 
creased their endurance by run¬ 
ning in heavy sand. Special diets, 
swell as fresh cheese or dried figs 
and wheat, were favored by the 
athletes. 

Modern athletes pay just as 
much attention to their training 



and were then sprinkled with sand. 
The wrestler vv ho tonehecl the 
ground with any part of his body 
above the knees was down. Javelin 
throwers cast their spears with a 
long leather thong wrapped around 
the javelin, by means of winch a 
rotary motion was imparted to the 
shaft as it left the hand. Runners 
ran barefoot and were restrained 
from false starts by a rope stretched 
across the course, which was 
dropped when the signal was given. 
The Greeks considered the games 
so j m p a r taut that w a r s w ere 


and are in better shape when they com¬ 
pete. In addition to better-balanced diets 
and a more thorough knowledge of how 
to get into shape, they have the advantage 
of training devices that develop the mus¬ 
cles they need the most. Most of the ath¬ 
letes who will compete this summer have 
been limbering up on indoor gymnastic 
apparatus for months. 

“These preliminary exercises are espe¬ 
cially important lor pole vaulters," ex¬ 
plains Cromwell. “Doing push-ups on the 
[avallei bars develops their shoulders and 
arms so that they can force themselves 
high above their handgrips to clear the 


* 
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Top* Aerial View of Olympic Siadium. Lcs Angeles: Below, 
Bicycle Machine on Which Sprimers Exercise Leg Muscles 


bar. This sort of work was a big 
part of tlie training 1 gave Lee 
Barnes before be set the work! rec¬ 
ord of fourteen feet one and onu¬ 
ll a! f inches for the pole vault. Run¬ 
ners strengthen leg and stomach 
muscles in the gym on bicycling 
machines and on the regular appa¬ 
ratus, Shot putters and discus and 
javelin throwers have special exer¬ 
cises, including punching bags, that 
increase the power of their throw¬ 
ing arms.” 

Photography plays an important 
part in ihe final stages of outdoor 
training, according to Cromwell. 
Slew-motion pictures are taken of 
the individual athletes so that he 
may study their actions at his lei¬ 
sure. Then the pictures are thrown 
on a screen and slight corrections 
in form are pointed out to the ath¬ 
letes in a manner they can actually 
see. Enlarged still pictures are al¬ 
so used to point out and remedy 
faults. A series of pictures show¬ 
ing a runner in various positions 
In his stride quickly convinces him that 
lie swings his arms too much or makes 
other mistakes that hinder bis speed. 

The original Olympic games started 


about 884 B. C., and continued with a few 
interruptions until A. D, 394, The modern 
Olympic games were started in 1896 with 
an international track and field meet that 
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was held in Athens* Some 135 events* in¬ 
cluding- competitions in the fine arts, are 
on ihis year's program to he held in Los 
Angeles, from July 30 to August 16. The 
track and field competitions will take place 
In a stadium seating 125,000, large enough 


Left. Sprinter in Action 
just After the Starting 
Pistol Had Cracked; Be¬ 
low, Kenneth Me Ken* 
lie* Javelin Thrower of 
University of Southern 
California 


to hold two arenas the size of the ancient 
Roman Colosseum, 


BIRDS SAVED BY FLUSHING ROD 
ATTACHED TO MOWER 


Thousands of game birds will he saved 
from the mower's blades if farmers use a 
flushing rod devised in Wisconsin, The 



rod, attached to the mower and moving 
ahead of the blade, flushes the birds from 
their nests on the ground* The operator 
stops the mower, finds the nest and leaves 
that patch of grass uncut so that the birds 
may return until the eggs are hatched. In 
Wisconsin, the hatching season of the 
Hungarian partridge conies at about the 
same time Hay is cut. Since hay fields are 
favorite nesting places for this bird, farm¬ 
ers must watch carefully to avoid killing 
them and destroying their nests. White 
rags tied at intervals along the flushing 
rod help to frighten tHe birds more quick¬ 
ly, A great saving on restocking is effect¬ 
ed, as the birds cost $4 each. 


|[Visitors to Kegou waterfall, the “Ni¬ 
agara of Japan/ 1 are spared a tortuous 
mountain descent by elevators which car¬ 
ry them down a shaft cut through 325 
feet of solid rock. 


* 


> 


How the Fluahicig limi Ilj Attached to the Mowlt 
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BUILDING MATERIAL OF FUTURE 
TO BE SYNTHETIC 

Tomorrow's building materials are met¬ 
al, glass and synthetic materials, many 
leading architects agree. 

Important among these 
synthetics is “m tear la," a 
laminated molded materi¬ 
al, which is now available 
in new designs and col¬ 
ors, and it is becoming 
increasingly popular 
among builders and ar¬ 
chitects, Micarta consists 
of sheets of paper or doth 
w h i c h a r e trea t ed w i t h 
phenolic resins, then sub¬ 
jected to high tempera¬ 
ture and tremendous 
pressure. The resulting 
product is metal-hard but warm to the 
touch. In buildings, sheets of mi cart a are 
employed as panels, window sills, base- 
hoards, store fronts and as desk, counter 
and platform tops. It comes in many col¬ 
ors and in an unlimited number of designs. 


Model of Milan Cathfcdral, 
Containing 1,797 Pieces of 
Han4-Carved Wood 



ELECTRICAL ENERGY OF SEEDS 
PREDICTS SIZE OF PLANTS 

It is now possible to predict to some 
extent the size of plants even before the 
seeds are placed in tlie ground. This is 
done by means of an electrical instrument 
which measures with precision the elec¬ 
tric energy radiated by seeds. This energy 
has been found to have a relation to the 
growing qualities of the seeds, so that 
large, healthy plants will be produced, 



MODEL OF FAMOUS CATHEDRAL 
CARVED FROM WOOD 

One of the most complicated pieces of 
wood carving in existence is a model of 
the famous cathedral of Milan, Italy, made 
entirely by hand. The miniature contains 
1,797 pieces and more than three years 
were spent in constructing it. There are 
153 steeples and statues, and all pillars and 
walls are ornamented with carvings. The 
structure contains over ISO windows, 
which are fitted with Imitation grill and 
lace*work designs. Back of the grills are 
pieces of colored paper to give the effect 
of stained glass. The model is electrically 
lighted and contains chimes which sound 
when lhe lights are turned on. It is fiity- 
tvvo inches long and the tallest steeple 
lowers thirty-nine Indies. 


Seeds and Test Their Growing 


gy EadEat 
Qualities 


RAYON FROM SUGAR CANE 

Sugar-cane waste has been turned into 
a new source of rayon, a silk like dress ma¬ 
terial, by a process developed by the U. S. 
department of agriculture. High-grade 
cellulose is produced by applying nitric 
acid to the waste cane left after tire sugar 
lias been extracted. The process is cheap 
and simple. Half a million tons of this 
waste is accumulated each year by the 
sugar mills, but until the rayon process 
was discovered; most of it was used in 
manufacturing insulating materials and 
as fuel tor the mills. 
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Hydraulic Testing Machine Constructed For the University qf Southern Cali¬ 
fornia; It Exerts a Pressure o[ 3,OtJO k OOO Pounds 


worth, of the Westing- 
house Electric and Man- 
U i a c t u r i n g c o in p a n y , 
**AV f Spencer was a night 
watchman at his grand¬ 
father's sawmill up in the 
Maine woods; He no¬ 
ticed that the fire door of 
the boiler bulged out 
when it became hot and 
contracted when it cooled. 
When the fire got hot, 
the round iron plate in 
the door bulged outward, 
not gradually, but sud¬ 
denly, and with a loud 
snap. When tlie fire died 
down and the door cooled, 
the plate snapped back to 
its normal position with 
the same kind of a noise. 
Later in life, he fashioned 
a device in which a small 
disk operated a gas light. 
Iti another application a 
similar disk functioned in 
an automatic valve for 
steam radiators. If it 
worked for this purpose, 
why wouldn't it connect 
and disconnect an elec¬ 
tric current? John Alby 
Spencer kept trying. Fi¬ 
nally he fused together 
til in disks of two metals 


SIXTY-FOOT HAMMER DELIVERS 

THREE-MILLION-POUND BLOW 

Capable of smashing six-foot slabs of 
concrete as though they were pasteboard, 
a huge hydraulic testing machine has been 
built for the University of Southern Cali¬ 
fornia, This giant hammer, sixty feet 
high, exerts a pressure of 3,000,000 pounds, 
more power than is possessed by any sim¬ 
ilar apparatus. 


BIGGEST LITTLE IDEA REVEALS 
ROMANCE IN INVENTION 

The invention and development of the 
automatic disk-type thermostat reveals 
the romance that lies in inventive genius. 
The device is used in electric appliances 
where automatic heat control is desired. 
In his youth, according to Ralph Leaven¬ 


having different coefficients of expansion. 
At the same degree of Heat one of these 
expanded more than the other. This 
caused a pull between the two* At a cer¬ 
tain point, as the heat increased, the disk 
snapped into saucer shape. When it cooled, 
it resumed its normal shape. When engi¬ 
neers saw that little disk jump three feet 
in the air as it cooled, they recognized the 
tiling that would make and break electric 
circuits. Best of all, it would act with the 
speed of a rifle bullet. This speed would 
prevent the formation of a troublesome 
arc. They decided to see how many times 
it would function without a failure. It 
turned in a perfect record of 500,000 per¬ 
formances, Not a miss in half-a-tnillion 
trials. And so this device became one of 
the biggest lit Lie things in the electrical 
industry. 


* 
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FORTY CENTURIES 
OLD LETTER HAS 
CLAY ENVELOPE 
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An the Rimn.tr Paces beside the Bicycle* Apparatus Mounted behind the 
Rider Measures Energy Expended 


Business of forty cen¬ 
turies ago operated every 
day of the five-day week, 
like that of Soviet Russia, 
according to translations 
of tablets or letters found 
in the land of the I Unites 
and Assyrians, Each let¬ 
ter has its clay envelope 
in which it was forward¬ 
ed, Dr, I. J, Gelb, of the 
University of Chicago, in 
translating the letters, 
found one which said: "I 
am ret urni ng h ere w i t h 
the one-half min a of sil¬ 
ver which 1 owe you, and 
if you again request pay¬ 
ment, I have the right to 
kill you.” Translation of other tablets 
shows that the calendar of that time had 
only five days in the week, while the weeks 
and years were named for officials. The 
letters were found in a building excavated 
by the Hittite Expedition of the Oriental 
Institute of the University of Chicago. 


TRAILER SAFE AT HIGH SPEEDS 
CARRIES LOAD LOW 

Carrying its load only three inches above 
the road clearance, a trailer that will not 
sway or tip over at high speeds is in use. 
The low-load point is designed to make 
the trailer safer than other spring-equipped 
vehicles, in addition to making it easier 
to load, and has been found especially 
practical for the transportation of horses. 



This Trailer Is a Good Means of TransporUnp Animals, 
Since Overturning Is Almost Impossible 


RUNNER’S ENERGY IS RECORDED 
BY TEST TUBE ON BICYCLE 

Energy expended by an athlete as he 
races around the cinder track is measured 
by recording instruments carried on a 
bicycle. The runners exhausted breath 
passes from his mouth through a tube to 
the bicycle, and is stored in containers 
hauled by the cyclist. This method has 
been used in an effort to obtain data on 
how athletes build Up living matter and 
how the living material is broken down. 


COTTON PLANTS RAISE FEVERS 

Diseased cotton plants have "fevers” 
with symptoms so human that thermome¬ 
ters can he used In diagnosing and treat¬ 
ing the illness, Walter N, Ezekiel and j. J. 
Taubenhaus, of llie Texas agricultural ex¬ 
periment station, have found that the 
leaves of cotton plants about to succumb 
to root rot arc warmer than those of 
healthy plants. Knowledge of this fever 
helps in diagnosing the disease. In sum¬ 
mer, healthy leaves have a temperature 
around ninety-five degrees, while diseased 
temperatures can he taken in ten seconds 
by wrapping the leaf around a mercury 
thermometer. The experimenters attribute 
the fever in a choking effect in the roots 
due to the rot, which restricts the water 
supply to the leaves. 
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ditches, remove rocks and tree 
stumps and prepare land for en¬ 
gineering; agricultural and land¬ 
scaping purposes. 


PLATINUM FOG FORMS 
RICHEST OF MISTS 

Turned into a high-priced mist, 
platinum is being used tor coat¬ 
ing a wide variety of materials. 
Smoother than dew, the costly fog 
can be used for covering libers, 
converting them into filmy threads 
tliat seem made of pure platinum. 
Such threads may become wires 
in various precision instruments, 
or fibers of a platinum gown. The 
precious metal is caused to evap¬ 
orate like water when it is elec¬ 
troplated to tungsten, intense 
heat being applied to the latter in 
a vacuum. 


CONNECTOR LIKE A VISE 
SIMPLIFIES LINE WORK 


Pboto Ettinjc natloway 
Statue of Death Holding n Barfly Worn Tire Stands at Dangerous 
Spot on the Hoad, as Warning to Auto Drivers 


STATUE WARNS AUTO DRIVERS 
OF WEAK-TIRE DANGERS 

Warning automobile drivers of the dan¬ 
gers of weak tires, a concrete figure has 
been creeled on the roadside between Ber¬ 
lin and Potsdam, Germany, Many acci¬ 
dents on this road have been caused by 
failure of badly worn tires. 


CLASS IN EXPLOSIVES TAUGHT 
SAFE WAY OF BLASTING 

How to handle explosives in safety is 
being taught students in a course at the 
Michigan state college. Practical methods 
of using dynamite and other high-power 
blasting powders are taught. To show that 
explosives can he used with safety even in 
congested areas, the class blasted away an 
old concrete foundation within seventy- 
live feet of one of the college buildings. 
Divided into groups and directed by ex¬ 
perts, the students learn how to blast for 


Operation of a wire connector 
recently developed is exactly like 
a vise, making connections that 
not only do not slip, but, since it 
is made of cop periled metal, as¬ 
sures perfect electrical contact as 
well. The connector is made in the shape 
of a bolt, threaded the full length to the 
head. The head is 
then drilled and 
the holt split from 
the drilled cylin¬ 
der downward. A 
tonguerl section, 
t h at projects 
slightly over the 
bolt head, is fitted 
with a slot so that 
the nut will slide 
the tongue tight as 
it travels up the 
half-thread. The 
connectors are 
made hi seven sizes from which several 
hundred different combinations can he 
made. They have been found particularly 
efficient in high and low-tension line work 
and for transformer and house-service 
leads. They are quickly placed or removed. 
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Giant Racer Sets New Mark for Ten Miles 





* 


A new speed record of 164 miles an 
hour for ten miles was set recently on 
Ninety-Mile beach in New Zealand, by a 
giant racing automobile driven by Nor¬ 
man Smith* The car was the Fred H. 
Stewart “Enterprise” and, like Sir Mal¬ 
colm Campbell's and May Sir Henry 0*D. 
Segrave's cars, was British-built* Much 
the same size as both these monsters, it 
differs materially from Sir Malcolm's rac¬ 
er by having a double tail surface, one 
behind each rear wheel 


BIRDS CAUSE QUEER ACCIDENTS 
TO PLANES IN FLIGHT 

Pilots gave litPs thought to birds when 
airplanes were slow, but now that they 
have become the fastest of man’s convey¬ 
ances, birds have become a menace. Two 
recent "freak” accidents have been re¬ 
ported as the result of collisions in the 
air with hawks, crows, 
buzzards or kites. One of 
these was caused at an 
altitude of only thirty 
feet when a kite struck 
the plane, tearing off a 
propeller blade and turn¬ 
ing the plane over in a 
field. Another, and even 
more thrilling, encounter 
was reported by a British 
army officer in India, He 
was flying at about 1,500 
feet, when a sudden vi¬ 
bration through the plane 
decided him to make a 
rapid hut careful landing. 


The leading edge of one of the lower 
planes had been crushed by a blow, and 
mechanics found a kite-hawk that had fall¬ 
en near by with every bone broken. 


BOAT WITH ADJUSTABLE CABIN 
CRUISES OPEN OR CLOSED 

Designed for smooth ox’ rough water, 
an outboard-motor boat equipped with a 
sliding or adjustable cabin is now on the 
market* The cabin, by sliding aft, leaves 
the seats exposed and the boat operates 
like an open runabout. Bv sliding for¬ 
ward, the cabin makes a watertight con¬ 
nection with the windshield, protecting 
passengers from heavy seas. The backs 
of the seats can be let down to make a 
comfortable bunk for two, A cooks tore, 
food locker and other conveniences are 
included. The outboard motor drives the 
boat more than twenty miles an hour. 



When Clouds Form, Sliding Cabin Is Made Fast to Windshield; in Fair 
Weather, Cabin Is Pushed Back and Boat Becomes Open Runabout 












By XAVIER DE HAUTECLOCQUE 

D where you may, bury yourself in 
^ the heart of Africa, you will hear of 
Smara, halfway along the course of Sakiet 
e! Hamra, spoken of \vith respect mingled 
with fear; Smara, the mysterious city, the 
capital of the Moors, never violated by 
infidels; Sakict el Hamra, the “red** river 
whence start all the raids that still ravage 
the dark continent. Of these places mar¬ 
velous and terrible tales are told. Legend 
peoples it with phantoms and monsters. 

Midled Vieuchange, tweuty-six-year-old 
Frenchman, has exploded this legend. He 
has evoked the phantoms—the Reguibat 
Moors—out of thetr shadows; lie has 
braved the monsters—the devouring fever- 
breeding sun of this immense waste. 

He spent a year in preparing for his ex¬ 
ploration of mysterious Rio de Oro. He 
knew that he had to conquer almost in¬ 
surmountable difficulties* Rio de Oro is 


A Land of Mystery! 


O N maps of Africa, you will find a 
region that heretofore has been 
white, that is, free and unexplored. 
This is Rio de Oro, a vast desert that 
stretches from the southern tip of 
Morocco to Mauretania. 

Weird stories were current about 
this desert where the Moor warriors 
roamed, indomitable, ferocious, blue- 
veiled, Smara, their capital, was re¬ 
puted to be an unspeakable rendez¬ 
vous of cutthroats. Thence started 
the raiders who even today devastate 
the dark continent from southern Al¬ 
geria to the center of Sudan. 

A young Frenchman, Michel Vieu- 
ebange, resolved to bare the secret of 
Rio de Oro. Disguised first as a wo¬ 
man, then as a Moorish tribesman, 
he succeeded in entering mysterious 
Smara*—but at what price of danger 
and suffering! 

On his return, he died of exhaus¬ 
tion. 

This story is based on his notes 
during the expedition, recovered by 
his brother. Jean Vieuchange, and 
written by Xavier de Hauteclocque. 


S9S 










ihe rendezvous of arms contrabandists, of 
the last slave dealers and the terrible raid¬ 
ers who spread devastation to the heart 
of Africa, It goes without saying that the 
Moors keep strict guard here* Sinara, the 
capital of this strange country, some hun¬ 
dreds of miles inland in the desert sands, 
ts especially well garrisoned. 

To enter this forbidden land, Michel 
Vieuchange disguised himself as an Arab 
woman. He started accompanied by two 
real Moorish women, Hons and Fatima 
rOutauienne, and three guides, Ahmed cl 
Mahbul, his brother Larbi, and Citibank 
Xo baggage; only strictly indispensable 
medicines, photographic apparatus, films, 
a notebook, a compass. Driving before 
them two asses, they entered upon their 
adventurous journey. They passed Tiznit, 
live red-walled outpost of the unorthodox 
zone and Talaint. residence of the alcavde 
Laiadi. From there on, every European 
is in constant danger of death. 


Michel VicuchatiKe, with a Guide, before Hia Expedition 
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Caravans of "Blue Men" 
appeared, the first contact 
with the At oo r s—t he im- 
placable enemies. Hours 
of barefoot marching' on 
sharp gravel in a solar fur¬ 
nace brought them to the 
valley of Wadi Dr a—the 
mystcrious river on the 
northern border of Rio de 
Oro which white men al¬ 
ways have considered the 
frontier of death. The country becomes 
darker, more sinister* For two weeks they 
are forced to rest in the village of Tigilit, 
where two evil-looking natives are enlist¬ 
ed as guides and the women left behind. 

The weary march began again, some¬ 
times riding, more often on foot. Day 
after day, the struggle went on under the 
blazing sun, choking with thirst, with 
nothing to drink hut the sour and fetid 
water that had to he carefully economized 
in its skin bottles. 

Now there appeared on the worn-out 
feet of the Frenchman great sores that 
spread and festered. His savage guides 
saw in these wounds the curse of Allah r 
and it was only by more and more lavish 
promises that he persuaded them to go 
forward, llis own notes tell clearly what 
he felt: 

‘T>ay follows day. I hardly notice how 


they pass. We walk, 
and walk, and suffer. 
We cling to the walls 
of cliffs and drop into 
dark valleys.” 

Then Ids guides re¬ 
fused to go any fur¬ 
ther * They were ill and 
iri glitened. No one 
could violate the sa¬ 
cred city of Allah and 
live. It was impossible 
to convince them. The party turned hack 
to TigiliL 

Disappointed and harassed, but not dis¬ 
couraged, Vieuchange at once made plans 
to return to the desert. The whole terri¬ 
ble itinerary was repeated—the Dm, the 
black mountains, and the deep gullies. 
Burning days followed freezing nights, 
'fhe caravan plodded for days in a lifeless, 
motionless sea of sand. 

But Sinara was approaching, and as he 
neared it, the enthusiasm of the French¬ 
man once more sprang to life. He no long¬ 
er crouched half-dead in the shadows. 
Like the guiding- hand of a prophet, it was 
he who often led the party. At last, they 
sighted the city, last refuge of the mys¬ 
terious Sahara, Scouts sent ahead brought 
back word that two great encampments 
of Arabs were behind the forbidden 
city. But in the place itself there was no 
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living' person, not a sign 
of life. By this time 
Vieuch&nge was so worn 
out that he was being 
borne in a boxlike bed on 
the back of a camel Fiv e 
miles from the city it was 
no longer possible to re¬ 
strain him. He insisted 
on riding on the camels 
back, while he viewed 
with triumphant eyes the 
city for which be had un¬ 
dergone so much. 

Sinara is a true city of 
the desert, lonely, lifeless 
and burning hot. A city 
of houses in which no 
man lives. Rack of it a 
little burned patch of 
grass, and still further 
away, a group of palms. 

View change and hi^ 
party entered the city un¬ 
seen. T h e y \v a n d e red 
from house to house* and 
from street to street in 
this ancient queen of 
darkest Africa, now de¬ 
jected and forlorn, guard¬ 
ed with reverent awe, hut 
deserted as the waste of sand about 
it. There was no time to lose. At 
any moment,a scouting party might 
enter to see that all was well 

It was difficult to get Vieuchangc 
away. He seemed intoxicated with 
the realization of his dream. Me 
fought with the men who were wild 
with fear. He visited the ancient 
mosques, the towers and domes, 
The alarm sounds, hut he heeds it 
not. At last, his men, having reached 
the limit of their patience, carry 
him off by force. 

Vieuchangc himself, though at 
the point of death, was quietly sat¬ 
is lied, His men shouted and sang, 
and threw their rifles and hats in 
the air for very joy. On the return, 
brave-hearted and daring traveler, 
he died in the arms of Ids brother 
who reached him by airplane, 1 le 
died a hero, for he had torn the 
veil of secrecy from the mysterious 
country of the Blue Men, 
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Top, Map Showing Rio tic Oro and Smara. Capital of the Moors 
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Growing Flowers. Arranged in Garden Fashion in a 
Bottle, Reflect Ingenuity of Woman Exhibitor 


REAL GARDEN IN GLASS BOTTLE 
EVEN HAS TINY LAKE 

Growing Rowers arranged in a garden 
inclosed in a glass bottle were exhibited 
at a recent dower show. The garden even 
had a tiny lake, made from half of a 
hollow rubber ball. Several species of 
Rowers surrounded the lake. The bottle 
garden was prepared by Mrs. H. M. Gun- 
niston, of Scarsdale, N. Y. t in five hours. 


MIRROR OF PINK-TINTED GLASS 
GIVES NATURAL IMAGE 

Persons who desire to see a reflection of 
ruddy health when they look in their mir¬ 
rors can satisfy the longing, even if they 
are pale and anemic, by using pink-timed 
glass. These mirrors are tinted approxi¬ 
mately the same color as the skin of the 
normal Caucasian and reflect a warm, 
ruddy, lifelike image which is often a bit 
flattering. Aside from being used for mir¬ 
rors, the glass, when employed as a desk 
top, helps bring out the natural beauty of 
walnut, mahogany and similar grained 
woods. Another form of plate glass has 
been termed “water-white" because it is 
\ irtually colorless, even when viewed on 
edge. Ordinary glass transmits only a 
small portion of the violet and blue ravs, 
but the water-white type allows all the 
colors to pass in corresponding density. 
In mirrors, this glass makes possible an 


exact reflection as it appears to the nor¬ 
mal eye, since all the colors of the visible 
spectrum are reflected. 


FUTURE GARDEN MAY BE PAVED 
INSTEAD OF PLOWED 

Backyard gardens of the future may be 
paved instead of plowed. For some time, 
agricultural experts have been experi¬ 
menting with gardens covered with blocks 
ol concrete, iron, zinc and aluminum, small 
spaces being left only where the plants are 
to stand. The tests grew out of attempts 
to use paper mulch and the discovery that 
beans, peas, strawberries and other plants 
would grow as well under the permanent 
mulch ns with ordinary cultivation. Cinder 
blocks, a few inches thick and nine or ten 
inches wide, were laid in rows one and 
one-half inches apart, the purpose being 
lo retain moisture and keep down weeds, 
ha in soaks into the ground through the 
cracks, and if the blocks are painted black, 
it was found they also absorbed more heat. 
Soil covered with such blocks has been 
productive since 1928. 


HIGH FRONT WHEELS ON TRUCK 
FOR USE IN DEEP WATER 

During floods in some towns of the low¬ 
er Mississippi valley, delivery truck, made 
ibeir regular trips through water-covered 
streets by substituting wheels from hay 



Truck Fitted with High Front Wheels So It Cars Be 
Operated in Several Feet of Water 


rakes for the regular front wheels. The 
high wheels enabled the trucks to proceed 
in water three or four feet deep without 
flooding the engine. 
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Radio-Phone Exchange Is “Tower of Babel” 



(E) TVUfFiatitr General. Lowlim 

With Operators Talking in Several Languages at the Same Time. Tins Telephone Exchange Offers a Queer 
Mixture of Sounds to Visitors; Mole the Switchboard Arrangement for Calls to Half a Dozen Countries 


London's oversea telephone exchange, 
recently opened, is a veritable “Tower of 
Babel” in a modern setting, for here tele¬ 
phone conversations are routed for the 
United States, Latin America, India, Ja¬ 
pan, South Africa, Australia, New Zea¬ 
land, Europe and ships at sea all hours of 
the day or night* There are ISO girl op¬ 
erators, speaking French, German, Span¬ 
ish and Italian, in addition to their native 
tongue, as the calls come through the 
hoards. The service is so swift that it is 
possible for one in London to speak, with¬ 
in an hour, with persons as far away as 
Honolulu, Cape Town, Sydney, Buenos 
Aires, New York or Tokyo. 


CUTTING EDGE ON SUPER LATHE 
HARDER THAN SAPPHIRE 

With a cutting edge harder than sap- 
phi re, a super lathe lias been built for the 
General Electric company. Tantalum car¬ 
bide. which is used for tipping the cutting 
tool, is worth $480 a pound. The lathe, 
with 100 horsepower, has a cutting capac¬ 
ity of 050 feet a minute on nickel-alloy- 


stecl turbine shafts and 450 feet a minute 
on rough cuts. This is about five times 
faster than the ordinary machine. Re¬ 
search work will be done on the lathe, at¬ 
tention being given to the efficiency of 
tantalum carbide in cutting steel. A chip- 
breaker device curls the steel chips as they 
fall from the machine, breaking them off 
and dropping them into a pan. 


RUBBER GRIPS ON HORSESHOES 
PREVENT SLIPPING 

Horses arc pre¬ 
vented from slip¬ 
ping on oily and 
wet streets by rub¬ 
ber grips on their 
shoes. The rubber 
pads take up much 
of the shock from 
constant pounding 
on paved streets. 
The calks can lie 
replaced w it h o ti t 
removing the shoe 
from the hoof. 
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GRIM RELIC OF PIRATE DAYS 
BROUGHT UP BY DREDGE 



Manacle* Once Used to Shackle Hanged Pirates the 
Chain Was Recovered from the Thames River 


While dredging hi tlie Thames river, 
workmen recently brought up a grim relic 
once used to shackle pirates condemned 
to death and hanged from Execution dock 
in London. The iron shackle consists of 
a chain, padlock and harness placed 
around the hotly and wrists of condemned 
mem The manacle has been lying on the 
river bed for more than a century, and 
one link of the chain is missing. When 
the notorious Captain Kidd was hanged, 
his body was placed within a harness 
chain after he had hung on the gallows. 
Kidd was kept hanging in the chains un¬ 
til three tides had flowed over his body as 
an object lesson to passing seamen. It is 
believed tire chain was attached only after 
the victims were dead. 


AVERAGE AMERICAN AUTO RUNS 

SEVEN AND ONE-HALF YEARS 

Seven and one-half years are estimated 
as the average life of automobiles in the 
United Stales. This figure is based on de¬ 
partment of commerce computations for 
1930, and on the knowledge that American 
drivers use their cars longer in slack busi¬ 
ness periods. In 1930, the average life of 
all motor vehicles was 7.36 years, while 


for passenger cars it was 7.2 years. Dur¬ 
ing a previous trade slump, 1 lie number of 
scrapped vehicles declined in two suc¬ 
cessive years, 1920 and 1921, resulting in 
an increase in the average life of motor 
vehicles from 5.65 years, at the cud of 
1919, to 6.63, at the end of 1921. Strange 
as it may appear, the average life of a mo¬ 
tor truck, figured at 9A7 years in 1930, is 
considerably longer than for ail motor 
vehicles* But depression, instead of re¬ 
sulting in longer use of trucks, actually 
causes a decline. Thus, if appears from 
the department's figures that car owners, 
who normally would add their machines 
to the total of some 3,000,000 that are 
scrapped annually because they arc a lit¬ 
tle out of style and shabby, arc now keep¬ 
ing them in operation to extract the last 
few hundred miles of wear that ordinarily 
would not be utilized. 


TRUE SPEED THROUGH WATER 
SEEN ON SPEEDOMETER 

Marine speedometers for inboard boats 
that show the true speed through the wa¬ 
ter and have no connection with the mo¬ 
tive power, have been developed. The in¬ 
struments are available in seven models 
with maximum speeds from thirty.-to sixty 
miles per hour. Installation*is easy, and 
all fittings are supplied with the instru¬ 
ment, ready lor mounting on the boat’s 
dash, In addition to the inboard type, 
there is a model for cruisers that shows 



Speedometer for Runabouts and Cruisers and. Above, 
Simple Method of Installing It 


not only the speed of the vessel but the 
number of miles traveled as well 


& 
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Slcy Movies Flash on Clouds and Mountains 



Here Is the Artist's Conception of Sky Movies as They Would Appear When Flashed ott Mountainside; the 
Picture PepresenIs a “Trailer 1 or Advertising Flash from a Film Thriller in the Next Town 


Every cloud and every mountainside 
would he converted into a motion-picture 
screen by a projector invented by a Berlin 
engineer* The apparatus has a range of 
five miles* On low-hanging clouds 230 
feet above the earth, pictures 130 feet high 
can be flashed, while the distance of the 


machine from the mountain determines 
the sii:e of the figures* Although the ap¬ 
paratus is arranged for showing complete 
movies, its principal use probably will he 
for advertising, pictures being projected 
over cities and on mountains along the 
route of heavily traveled highways. 


906 


POPULAR. MECHANICS 



Imitating the Indian Hunters of Pioneer American Days, These Archers Discharge Arrows at the Target as 
Their Horses Dash By; Riders at One Desert Resort Have Become Very Proficient 


MOUNTED ARCHERS REVIVE ART 
OF INDIAN HUNTERS 

Shooting from the backs of running 
horses, archers at a California desert re¬ 
sort are becoming proficient. Adopting 
the hunting tactics of the early Indians, 
the archers pass the targets, with horses 
running at full speed, and loose their ar¬ 
rows at the bull’s-eye. 


ELECTRIC CURRENT FOR PLOW 
MAKES SOIL-TURNING EASY 

Electricity will reduce fuel costs of 
plowing when current is applied to the 
moldboard, that part of the plow which 
turns the soil Particles of moist soil are 
known to be negatively charged with elec¬ 
tricity. In the presence of ail electric cur¬ 
rent, water in the soil moves toward the 
negative electrode while the soil particles 
are repelled. Thus, with the moldboard 
as a negative electrode, a film of water is 
formed where there is contact between 


the plow and the soil. This water film 
acts as a lubricant, reducing friction and 
resulting in a ten-per-cent saving on pow¬ 
er necessary to pull the implement. 


AUTO-BATTERY TROUBLE CURED 
BY TERMINAL PROTECTOR 

Automobile-battery corrosion, with its 
many resultant ills, is said to be eliminated 
entirely by a de¬ 
vice recently de¬ 
veloped for instal¬ 
lation on any type 
of car. Battery re¬ 
charging is saved, 
many cable and 
terminal replace¬ 
ments are obviat¬ 
ed, battery-post, 
cover, bolt-und-nul repairs and replace¬ 
ments of radio tubes are reduced. The ap¬ 
paratus is a leather hag lit ting over the 
positive terminal and filled with a non- 
corrosive compound. 









COLOR OF FLAME 
TELLS ITS HEAT 
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While a heated solid, 
such as a bar of iron, 
quickly tells the initiated 
eye its approximate tem¬ 
perature by its color, the 
heat of a flame always 
has been considered be¬ 
yond the capacity of the 
human eye to grade, A 
flame which appears hot 
may actually no t burn 
the hand, and the opposite 
is equally true. Recently, 
however, the bureau of 
mines worked out a 
method to give an accu¬ 
rate gauge of flame heat 
without res orting to a 
pyrometer. A sodium Laboratory Model 
scale has been construct¬ 
ed as the result of tests, and by adding 
sodium to the flame, which turns it yel¬ 
low, the intensity of the color is made to 
indicate its temperature. 


LUNCH STAND ON MOTORCYCLE 
SERVES HOT OR COLD FOOD 

One North Carolina man is making a 
living by operating a portable refreshment 
stand, bis “shop” consisting of a glass- 
inclosed frame mounted on the supports 
for a motorcycle sidecar. In cool weath¬ 
er, he sells popcorn, the stand carrying 
the standard size of burner equipment. 
When the season changes and ice cream 
becomes more desirable, he can convert 
his rolling store to an ice-cream stand. 


Popcorn Stand Mounted on a Motorcycle on Sidecar 
Supports ; in Summer, Ice Cream Is Dispensed 


of a Section of the Connecticut Kiver, Built to Study the 
Re Lit Eon of the Currents to Soil Erosion 

MINIATURE RIVER HELPS STUDY 
OF EROSION AND FLOODS 

To discover the cause and remedy of 
soil erosion resulting from the swirling 
currents of the Connecticut river, a min¬ 
iature of the stream was built on a lab¬ 
oratory table at the Massachusetts Insti¬ 
tute of Technology, The model represents 
a section of the river near Northampton, 
Mass., where the waters for years had 
steadily devoured agricultural lands, A 
two-mile stretch of the river was surveyed 
and reproduced, fifty-five feet long and 
six inches deep, the model being on a 
scale of six inches for each 100 feet. Banks 
and bottom were formed of fine sand, 
shaped to represent the actual river bed, 
the flow of water through the channel 
corresponding to the river at flood stage. 
Special dyes, hits of drift and mechanical 
apparatus were used to study the currents 
and eddies, the model even reproducing 
at relative places the same sand riffles 
seen in the Connecticut* Months of re¬ 
search disclosed that the trouble was 
caused by a corkscrew water spiral lying 
parallel to the bank, its top side rolling 
over against ilic bank and sucking a wav 
the soil beneath. It was found that a row 
of spur-wing dikes projecting from the 
opposite hank may lie used to change the 
location of the spiral to a place where the 
soil is firm and resistant to erosion. 








By DON BLACK 

'T'HEV call it the most 
^ spectacular sight in 
America today. 

Blackest night above, 
inferno below; and you, 
perched halfway between 
on the brink of this abyss, 
reaching for the stars to 
keep from falling. 

It is the fiery pit of 
haunted dreams, aglow 
with tight and colorful 
reflect in ns that bounce 
back and forth between 
the narrow walls like the 
echo. Dazzling search¬ 
lights, groping, restless: 
headlamps streaming out 
of nowhere to race on 
bidden trails and vanish 
like a dream. 

Your ears pick out the 
hiss of steam, roaring mo¬ 
tors, muffled subterrane¬ 
an thunder, the rapid-fire 
tattoo of air-driven tools, 
the whir, the swish, the 
cling of giant scoops hit- 



Darkness Does Not Stop Work on Hoavti 
Dam. For Night Forces Replace Day Work¬ 
ers; Above Is a Nsghl View at the Dam Site 


ong 3each ') ‘ 
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Harnessing a River 
to Reclaim a Desert 



Lccation of Hoover Dam with Relation to the Aqueduct; Above* 
Workmen Erecting a Steel Bridge across the Colorado River 


iilg into earth, the river’s rumbling; over¬ 
tones—sounds magnified to satanic pro¬ 
portions as they climb aloft to you some 
700 feet above* 

And this is the beginning of the Hoover 
dam—a test of man, machinery and engi¬ 
neering without precedent in all the his¬ 
tory of the world* Vender to the north 
lies the great basin which will be more 
than one hundred miles long, and will be 
the biggest artificial body of water in the 
world* It will bold enough water to cov¬ 
er the state of Kentucky to a depth of one 
foot* ft is a vast area of rugged mountain 
peaks hewn to fantastic outlines by ero¬ 
sion, splotched with unbelievable color, 
cleft by great canyons and sandy washes* 

In building the dam, enough material 


must he moved to furnish foundations for 
the homes ot 80,000 persons* This will be 
followed by the placing of upward of 
4,200,000 cubic yards of concrete and 35,- 
000,000 pounds of reinforcing steel. 

Every miracle that modern science and 
inventive genius have created has been 
mustered for this tremendous undertak¬ 
ing, the cost of which has been put at ap¬ 
pro x i in at ely $ 165 T 0Oi ),000. 

And here, at Hoover dam, are the mod¬ 
ern pioneers. Rugged stalwarts all, true 
sons of the fathers who wrote romantic 
history at Plymouth rock, in Kentucky 
wildernesses, along the muddy Missouri, 
through the golden Feather river rush of 
M0* Xo aliens here, by congressional di¬ 
rection, but a picturesque army of native 
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Americans who today as 
builders of the world's 
greatest engineering 
project are reviving in 
dramatic fashion the tra¬ 
ditions and glories of the 
old west. 

There is no more spec¬ 
tacular boom town of rec¬ 
ord tlian Boulder City, 
capital of the new realm. 
Less than a year ago, 
nothing but a mirage in 
tlic desert sun, a desolate 
stretch of cactus-strewn, 
wind-swept hillside. Now 
a typical, hustling town 
of 5,2(10people, with paved 
streets, elaborate public- 
utility systems, fine new 
buildings, churches, thea¬ 
ters and other good-liv¬ 
ing facilities. 

ft materialized magi- 


Above, Giant Drill at Work ii] Boultlcr-Canyon Tun¬ 
nel; Left, Lookout Point, 700 Feet above Water 

City! it also is the healthiest city, both 
from the standpoint of climate and sani¬ 
tation as well as from tlie angle of per¬ 
sonal safety. Weapons are taboo, there 
arc no two-gun bad men. no gangsters, no 
gambling, no vice. 

But on the oilier hand there is an un¬ 
deniable swagger about Boulder City; 
something of the bravado, the high spirit, 
good nature and devil-may-care altitude 
of the old cow and mining towns, It ? s an 
up-and-coniing place, and really resembles 
nothing so much as a war-time canton¬ 
ment. 

Getting back to the project itself, there 
are a hundred phases of construction 
wholly without precedent, 
u Hoover dam carries all previous engi¬ 
neering knowledge and experience one 
stej) further*" according to one authority. 
Here are a few of the special problems: 
All concrete generates heat during the 
hydration or drying-out process. In small 
blocks, this is dissipated naturally. But it 
would take 250 years for this projected 
mass to cool unless artificially treated. So 
they are going to put Hoover dam literal- 


cally, overnight. Not helter-skelter, but 
to exact plan—a city precise to the last 
detail before a nail was tapped. It un¬ 
questionably is the driest community in 
America. At the reservation entrance all 
cars and their occupants must pass the 
inspection of eagle-eyed Uni led States 
marshals. Try and get a drink in Boulder 
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to be drilled and blown 
down with dynamite. Ev¬ 
ery loose fragment for a 
mile up and down the riv¬ 
er on both sides of the 
3 SO -foot gorge had to be 
cleared for protection of 
the workmen below. 
Never lias so great an 
enterprise been confined 
and restricted to so small 
an area. Another handi¬ 
cap to be overcome was. 
and is, climate. It isn't 
the humidity here, it’s tin- 
heat. Only" Death valley, 
the famous California in¬ 
ferno, knows higher tem¬ 
peratures. For more than 
ninety clays last summer, 
the average daily temper¬ 
ature in this lower Colo¬ 
rado basin was 119,8 de¬ 
gree s Fahrenh e it. w h i 1 e 
mi many days the maxi¬ 
mum thermometer regis- 
i ered 128 d e g r e e s. A1 - 


1y “on iced* Some 152 miles of 
pipe and a complete cold-stor¬ 
age plant will be required for 
the job. 

Then there are the giant di- 
version tunnels through which 
the river will flow while the 
dam itself is under construc¬ 
tion. There are four of these, 
each three-quarters of a mile 
long and fifty-six feet in diam¬ 
eter, That means the height of 
a four-story building. Nothing 
so gigantic in tunneling ever 
before has been attempted. 

One of the most dangerous 
tasks of the entire project is 
scaling down of the canyon 
walls that tower almost a sheer 
thousand feet above the river. 
Suspended from above by 
ropes anchored to steel bars 
driven into the rock T jackham¬ 
mer men, riggers and sealers 
toiled for days on overhanging 
projections* Huge masses had 


Top, Drill at Hoover Dim Which Mores Sixty-Four Holes at Once; 
Below, Ar c,\ Affected hy Iluovci-Dara Project 
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though it is true that 110 
degrees of this dry heal 
is comparable to ninety 
in New* York or Chicago, 

128 degrees on any man's 
thermometer spells capi¬ 
tal "H-O-T ” 

And last, but not least, 
is the river itself. With 
a flow velocity of from 
eight to thirty miles ail 
hour, it is regarded as the 
world's most dangerous 
stream. In flash flood it 
will often rise sixty feet 
in six hours. This is the 
only river in the world 
whose volume is less than 
half water. Some sixty 
per cent is sand and grav¬ 
el in suspension* 

“Too thick to drink, 
too thin to plow”; that's 
what they say. In forty 
years the Colorado has 
pushed back the Gulf of 
California 150 miles. And 
here's what it will take to 
stop that river: 

A dam two city blocks 
thick at the base, taper¬ 
ing to forty-five feet on 
top; 727 feet, or one- 
eighth of a mile, high* 

That’s just twice as tall 
as any other dam on 
earth. It means enough concrete spread 
into a twenty-foot highway to reach from 
Los Angeles to Chicago. 


© Inlftrullufial News 
When ihe German 
iiuo Action ; 


ELECTRIC PLUG CAN BE WIRED 
WITHOUT TOOLS 

Simplicity in 
assembly is of¬ 
fered in a new 
electric-current 
plug that can 
be wired with¬ 
out tools. The 
plug consists of 
two pic c e s 
w It i c h are 
screwed together after the bare ends of 
electric cord arc inserted into jaws of two 
prongs used lo make the connection. 


Army Fights Sham Battles, Cardboard-Armored Tanks Go 
Note How the “Armor" Is Fitted on Auto Chassis 

AUTO WITH CARDBOARD ARMOR 
IS TANK IN SHAM BATTLES 

Armored with cardboard and sheet iron, 
automobiles that resemble war tanks are 
used by tlie German army ui their peace¬ 
time maneuvers. The papier-mache arma¬ 
ment is constructed in sections so that it 
(Its together like pieces of a puzzle. 


SUGAR STRENGTHENS MORTAR 

Cane sugar has been found to increase 
the tensile strength of lime and sand mor¬ 
tar about sixty per cent. The discovery 
was made while tests of sugar as an indus¬ 
trial raw material were conducted at the 
Mellon institute* The sugar, dissolved in 
water, is added after the lime lias been 
slaked, five to six pounds of sugar being 
used for each 100 pounds of lime. 
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LOOK FOR DRY ROT 
WHEN YOU BUY 
A USED BOAT 


(c) InUmutlofl*] Xewa photo 

Toj), Picture of Chi Parachute Jumper Snapped by Photographer Who Leaped 
from Same Ship; Below* Camera Man atul Girl after Landing 


If you are thinking of 
buying a secondhand 
boat, large or small, a 
close examination is nec¬ 
essary* There may be hid¬ 
den defects that only an 
experienced eye and a 
rigid inspection can bring 
to light * Fori nsta n ce, d f y 
rot is hard to find* To de¬ 
tect it, insert a carving 
knife into the V-shaped 
space where the planking 
joins the stem. The wood 
should be hard and re¬ 
sistant. If any of the 
wood can he dug out, it 
is a sure sign of dry rot* 
Go over the whole boat 
in the same manner, 
sticking your knife into 
or around all closed places 
and all points where two 
pieces of wood abut. An¬ 
other common defect is 
cracked frames. Look at 
the seams on the outside 
o f t h e boat. If o nc or t vv o 
seams are two or three 
times the width of the 
others, or if there is evi¬ 
dence o f a n ti n tt s u a 1 
amount of puttying and 
calking on one seam, a 
closer examination may 
reveal a cracked frame* 
The inside should he iu- 


PHOTO MADE FROM PARACHUTE 
SHOWS LEAP FROM PLANE 

Anxious to obtain an unusual picture, a 
London news photographer made a para¬ 
chute drop from an airplane with his cam¬ 
era in order to snap a picture of a girl 
parachute jumper who leaped at the same 
time. While falling, live photographer 
succeeded in focusing his lens on the girl 
and the resulting picture showed both the 
plane and the descending parachutist. 


CW henever you find that you wish to 
know more about any article in this maga¬ 
zine. write our Bureau of Information. 


spected in a similar manner, tearing away 
part of any woodwork that may conceal 
the defect. Of course, yon will be expect¬ 
ed to pay for such damage. Rusty fasten¬ 
ings also should be tested, leaks should he 
investigated because they may he the only 
sign that the boat is falling apart, and the 
bottom of the keel must he inspected and 
tested with a knife, Look closely for te¬ 
redo or worm holes, about the size of a 
match bead. These holes may look insig¬ 
nificant, but the inside of the keel may be 
entirely hollow. Putty may cover some 
of these holes, so dig it out. Then, if von 
aren't sure, employ an expert to examine 
the boat. 
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BUTTERFLIES OF JUNGLE BITE 
AMERICAN EXPLORER 

Butterflies that bile like horseflies at¬ 
tacked an American zoologist in lhe jun¬ 
gles of northeastern Paraguay. Dr. Donald 
S. Wees, the explorer, in a letter brought 
out by runner, tells of the biting butter¬ 
flies, of his party living on yellow worms 
and braised alligator, of swarms of in¬ 
sects which caused many nights of sleep¬ 
lessness and of spiderwebs that enmesh 
birds. Traveling through miles of uninhab¬ 
ited forests that support every form of 
animal life, Doctor Wees is trying to 
reach the head waters of the Parana river. 
His party launched into jungle with a bag 
of rice, a tin of verba (mate) and seven¬ 
teen and one-half pounds of flour, hoping 
to shoot enough game to sustain life. 


TURNTABLE PLATFORM SAVES 
TRUCK LOADING TIME 

Mounted so that it can he turned to 
make a flat connection with the body of a 
truck, a loading platform intended to 
speed up industrial transfer has been in¬ 
troduced. The adjustable platform is semi¬ 
circular and moves on rollers. When the 
truck backs against the platform from any 
angle, the pressure swings the edge of the 
platform into alinemciu with the floor of 
the truck. This eliminates the usual time- 
wasting maneuvering of trucks to make 
proper contact for loading. When the 
truck pulls away, the platform swings 
back into normal position. 


When This Loading Platform Is Struck hy Truck. It Swings 
Around to Make Close Contact 


YOU EAT A THIRD POUND 
OF MEAT DAILY 

One third of a pound of meat 
daily is the per-capita consump¬ 
tion in the United States, where 
16,530,000,000 p o tt n d s o f m eat 
products were eaten in 1931. This 
is a yearly consumption of 133.2 
pnumis per person. Of this fifty- 
rvvo per cent ca m e from h ogs. 
Beef consumption remained about 
the same, but lamb, mutton and 
veal proved more popular in 1931 
than in other years. 


Replacing the “Sandwich-Board*' Man, This Dog Ad¬ 
vertises a Theater in the Manner Shown Here 


DOG CARRIES ADVERTISING SIGN 
ON DENVER STREETS 


Advertising signs for a Denver theater 
are carried about the city's streets by a 
large dog. Trained to stop and look into 
shop windows so passers-by may have 
lime to read the sign, the dog attracts con¬ 
siderable attention. The sign is arranged 
so the dog carries it in his mouth, 
\v i r es s u p po r t i n g t he placard 
above his head. 
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NIGHT MOVIES EASY TO MAKE 
BY “CONTINUOUS FLASH” 



This Flash Lamp Burns Long Enough to Make 4QQ 
Feet of Home Movies at Night 


(ias-filled and casting rays of extremely 
high intensity, a lamp has been developed 
that lasts long enough to expose 4(10 feet 
of home movie film* While its light is sim¬ 
ilar to liiu flash bulb, the light in the new 
lamp will last from fifteen to thirty min¬ 
utes* and, if used for snapshots, will give 
light enough for not less than thirty pic¬ 
tures. It has been found particularly ef¬ 
fective in indoor photography as well as 
night snapshot am! movie making. 


COLD MAKES YOUR AUTO RUN 
BETTER, NOT HUMIDITY 

One more of the motorist's pet beliefs 
—that an amomobile engine delivers more 
power on a rainy day and runs smoother 
—has been shattered. The bureau of stand¬ 
ards conducted a series of tests and found 
the exact reverse to be true* It is the 
temperature, not the humidity* that makes 
the car bum ill the rain. Power may be 
expected to vary as much as five per cent 
between the driest and wettest days* but 
whatever gain there may be in power on 
a wet day is due to the fact that a rainy 
day is usually cooler, and power increases 
with the decrease of temperature. Tests 
were run under conditions simulating a 
range in humidity from that to be found 
in a desert to that of damp tropics, and in 


varying temperatures. Since power Is pro¬ 
portional to the amount of oxygen an en¬ 
gine can get* horsepower decreases with 
increase of temperature, with increase of 
humidity, but gains with decrease of air 
pressure. On a rainy day the oxygen con¬ 
tent of air passing through a carburetor 
is diminished because part of the air is 
water vapor* The tests hear out the com¬ 
mon belief that a car runs better at night 
than during a hot day* because power in¬ 
creases in a set proportion to decrease in 
temperature. In some cases on a rainy 
day the decrease in power due to increase 
in humidity is more than balanced by the 
cooling effect of a storm* One reason for 
the belief that a car runs better in rain 
may he the cushioning effect of the water. 


BATTERY-DRIVEN WHEELCHAIR 
HAS MOTOR AT FRONT 


Propelled by a motor operating on cur¬ 
rent from two automobile storage bat¬ 
teries, a wheelchair that is easier to steer 
has been placed on the market. The mo¬ 
tor is mounted over the front wheel and 
connected by chain drive to an oil-tight 
housing containing silent gears. This 
change from the usual chair with rear mo¬ 
tor makes the vehicle more flexible hi op¬ 
eration, providing a shorter turning radius 
and propulsion along a straight line, since 
the motor pulls the single front wheel in¬ 
stead of pushing one rear wheel. The 
power plain also contains the brake* which 
is operated by a small lever on the steering 
handle* Two storage batteries will run 
the chair twenty miles on one charge. 



Making It Easier for 
Invalids to Move 
About, This Wheel 
Chair Runs Twenty 
Miles on Rattcry 
Charge 


* 




* 
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Here Is an Airplane That “Almost Flies Itself” 


* 



Views of ihc M Vacu- 
plane ,t with a Wing 
Like That of a Bird 
in Flight, hui Hav¬ 
ing Disks at Ends 
to Add to Lateral 
Comro!: the Wing 
Itself 1 s Hoi low. 
with an Open and 
Baffled Top 


Named by its designer, a research pro¬ 
fessor at tlie University of Miami, the 
“vacu plane/’ an airplane of unusual ap¬ 
pearance has been successfully flown. Two 
types thus far have been developed, but 
both have the distinguishing features of 
extremely short span and a hollow airfoil 
with baffle fins replacing the usual top 
covering. The wing in horizontal section 
has a shape something like that of a bird 
in flight, hut is fitted at the end with disks 
to reduce the wing-tip vortex and to add 
to lateral control The cabin of the ship 
is highly streamlined with resulting low 
resistance. Lateral balance in the earlier 
tests was obtained through “flipper" con¬ 
trols placed in the propeller slip stream, 
hut the later type was equipped with aile¬ 


rons. The hollow character of the wing, 


with its open and baffled top, is said to add 
greatly to the lifting power of the airfoil 
vacuum and allow the plane to take off 
and land at low speeds. Performance in 
the air was considered good enough to 
warrant the statement by the pilot that 
the plane virtually flew itself* 


CThe cost of transmitting 1,01)0,000 horse- 
power-hours of electrical energy is $195 
as compared with $65 for transmitting as 
much energy in the form of gas* 

















By J. V. LAVAL 


'T'HE swordfish is one of the most fero- 
* cious fighters of the deep sea. He has 
killed men on every ocean of the world. 
He has sunk small boats and has driven 
larger vessels back to port for repairs. On 
one occasion when a swordfish rammed 
the side of a ship, he drove his hill com¬ 
pletely through a piece of solid oak eleven 
inches thick. The block is on exhibition 
in an English museum. 

To hardy deep-sea anglers, the thought 
of taking such a fighting monster on light 
tackle lias an irresistible appeal. It is a 
dangerous game in which man has only 
skill and endurance to pit against brute 
strength. Impossible as it seems, there 
are those who have captured swordfish 
weighing a quarter of a ton with thin lines 
that cannot stand a strain of seventy 
pounds. 

James W» jump, one of the world’s fore¬ 
most game fishermen, has found the sword¬ 
fish a vicious opponent that gives no quar- 


Mariin Swordfish Weighing 215 Pounds Which Was 
Landed with a Lif;ht Tackle at Catalina Island in 
Fifty-Three Minutes 
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ter when it has the opportunity. 
The hull of Ins specially built fish¬ 
ing boat is literally studded with 
the Uroken-off ends of swordfish 
bills that were driven through the 
planking when enraged quarries 
charged the boat. Mr. Jump has 
caught more than 1,000 deep-sea 
game fish during the last thirty- 
live years. But man does not win 
eve ry s word fish battle, O n e o f t he 
most awe-inspiring sights, says 
Mr. Jump, is a swordfish hurting 
itself through the air toward the 
angler, its sword slashing from 
side to side as the monster whirls 
its head. Only dexterous niaucu- 


A Fine Specimen of llie 
Fighting Demon of the 
Deep; This Swordfish 
Weighed Nearly 6 0 0 
Founds 


vering of the boat can 
prevent calamity when a 
swordfish is on the ramp¬ 
age. 

To capture this gladia¬ 
tor of the sea on rod and 
reel requires skill and 
courage. Many men have 
admitted defeat after 
hours of heartbreaking 


Preparing a Harpoon for Stalking Swordfssh nnd Shark* OfT Lower California 
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Top. Flags Shown at Mast¬ 
heads of Boats to Indicate / 

Catch- Above,. Ilow Light 
Tackle Rod Fits into Belt 
Socket; Below* Playing a 
Large Specimen of Fighting 

Swordf®^ ,_ / ( 


BROADBILL 


struggle in which the fish 
tries every trick to break the 
fragile thread that connects 
him to his antagonist* Com¬ 
mercial fishermen catch 
swordfish with harpoons and 
ropes in battles that are 
only minutes long. But a 
swordfish caught with rod and reel can 
rarely be brought to gaff in less than two 
hours. Often the light between man and 
fish lasts twelve or fourteen hours. Mr. 
Jump once fought a continuous eight- 
haur battle without using the hartley and 
other aids that are common equipment, 
and finally subdued his fish. But he was 
exhausted when the battle was over* 

One of the secrets of catching a sword¬ 
fish on light lines is to take the offensive 
and never give the fish time to rest or plan 
his next move. A moment of hesitation 
or one wrong move gives the fish a chance 
to break the Hue or discharge the hook. 
A Swordfish lights to the last mince of his 
strength. Spectacular leaps through the 
atr are interspersed with long dashes 
across the surface of the ocean, the lish 
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Abovr, Sucker Parasite Attached so Swordfish: Ki^ht, 
a 355*Pound Pish Caught with Light Tackle 


going so last that the line can hardly whip 
off the reel fast enough. The deep-sea 
angler is under a constant mental strain 
that is worse than physical pain. 

“Small Floats venture out more than 
fifty miles from shore in search of sword¬ 
fish,” says Mr, Jump. “The angler trails 
Ins bail—a flying fish or a small barracuda 
—behind the boat. When the dark dorsal 
and tail fins of a swordfish are sighted on 
the surface, the course of the boat is 
changed to pass in front of the fish. Some¬ 
times the swordfish is not attracted hy the 
bait, but if he does attack, there is an up¬ 
heaval of foaming water, and the bait and 
line are catapulted into the air. The sword¬ 
fish may strike the bait several times 
broadside with his bill before he takes it. 
A swordfish uses his weapon most for 
slashing, not spearing. 

“The moment of the strike is critical, 
for if you are not securely braced, you 
stand a good chance of being pulled over¬ 
board. Imagine the furious charging and 
desperate maneuvering of a trout in a 
fish t3iat weighs hundreds of pounds, and 
you have some conception of what you 
are up against. It is really a two-man job, 
for the boatman has iust as much to do as 
the angler. The boatman must follow the 
fish to ease the strain or swerve the boat 
at the last minute to escape a charge of 
the infuriated game, 

“A hooked swordfish may leap o.ut nf 
the water hundreds of times trying to dis¬ 
lodge the hook by slashing at the wire 
leader. Then he falls hack into the water 
with a tremendous splash. Or he may 
streak across the water at express-train 
speed and suddenly turn to come charging 
down on the boat. Sometimes a fish runs 
more than a thousand feet before chang¬ 



ing his course. Small skiffs have been 
dragged over the water for hours by 
swordfish.” 

Sportsmen have limited the strength of 
the tackle that is used for taking the big 
fish in order that the skill of the angler 
may be tested to the utmost. The Tuna 
club, on Catalina island, near Los Angeles, 
lias standard specifications for tackle that 
are generally accepted by deep-sea anglers. 
Heavy tackle consists of a line that has a 
breaking strain of not more Ilian sixty-six 
pounds, with a wooden rod that must be 
not less than five feet long and must 
weigh not more than sixteen ounces, ex¬ 
clusive ot the tip. With tins frail gear a 
broadbill swordfish weighing 5/3 pounds 
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was taken last year. Light tack¬ 
le is even more severe on the an¬ 
gler, the rules demanding that 
I he line break when given a 
strain of twenty-six pounds* The 
light-tackle rod must weigh not 
more than six ounces, exclusive 
of the butt* Beyond this classi¬ 
fication there is the final grade 
known as the “three-six/ 1 with 
which only the most experienced 
anglers attempt to capture 
swordfish* Three-six allows the 
fisherman a line that breaks at 
sixteen pounds. With this he 
must use a rod that is not short¬ 
er than six feet, including the 
butt* The entire rod must not 
weigh more than six ounces. 

Mr. Jump holds three world 
records for the light-tackle class, 
having caught with this frail out¬ 
fit a 365-pound broadhill sword¬ 
fish, a 345-pound marlin sword¬ 
fish, and a 145)4-pound tuna. He 
also holds a world record with 
the three-six, having landed a 
fifty-seven pound tuna with it* 

Only three broadhill swordfish 
have ever been taken with the three-six 
tackle, and Mr. Jump captured all three. 
Many heavier swordfish than these have 
been caught, of course, but with tackle 


having many times the 
strength* Some swordfish 
in Honolulu waters at- 
tain a \veight of 1,500 
pounds, but these are 
caught with thick hand 
lines and much stronger 
rods. 

The rods and reels that 
are used by sword fisher- 
mcn are works of art. 
Some swordfishing outfits 
cost as much as $1,200* 
Although h i c k o r y a n d 
bamboo are the most 
popular woods, rod mak¬ 
ers go to great lengths to 
provide strong yet pha¬ 
llic staffs that are light 
enough to meet the re¬ 
quirements, Among the 
best is a laminated rod 
made of Brazilian pi wood. Such 
a rod consists of six long seg¬ 
ments* cut from the same staff 
and then glued together again. 
A five-foot rod of this material 
can he bent tip to butt without 
breaking or warping out of 
shape. Double-skin bamboo rods 
are made by gluing strips of 
bamboo over the surface of a 
thin interior bamboo rod. All¬ 
ot her type consists of two longi¬ 
tudinal half rods glued together, 
one part being hickory and the 
other black palm. The rod is 
held so that the hickory is up¬ 
permost, the principle being that 
the black palm will compress un¬ 
der tension and that the hickory 
will stretch* The action of the 
different forces is such that the 
rod whips hack into shape when 
the strain is removed* 

Quite small reels arc used with 
light tackle, but for heavy tackle 
the reels are huge affairs that 
hold 1,500 feet of line. The larger 
ones are usually made of duralu¬ 
minum to keep down the weight* 
Each reel has a brake—not the 
usual leather thumb stall that is pressed 
against the line—hut a mechanical fric¬ 
tion brake that may he adjusted with a 
turn of the wrist to give exactly as much 


Above* Tightening Brake on a Reel* Right, 
Completing a Heavy Tackk Rod 
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Eight Big Swordfish Representing One Day’s Catch by These Deep-Sea Anglers; Landing Even One Such 
Fish after an All Day Battle Is Considered No Mean Accomplishment 


drag as the angler considers the line will 
stand. The proper use of the brake is of 
great importance in bringing a swordfish 
to gaff. Drag is applied whenever the fish 
begins to move away, but as the distance 
becomes greater, the drag must be lessened 
to prevent breaking the line. When the 
fish turns, the brake is loosened and the 
slackening line is taken up. The handle of 
the reel is geared so that one turn of the 
hand reels in three and a half feet of line. 
Even with this advantage, the angler can 
hardly take m line fast enough when the 
swordfish returns toward the boat at full 
speed. 


A fisherman using heavy tackle rests 
the butt of his rod in a socket in the 
swivel chair in which he sits, at the stern 
of the fishing boat. Around his shoulders 
is fastened a harness that is strapped to 
the reel, by which he can apply powerful 
leverage to the rod. Fishing with light 
tackle, the angler rests the rod in a socket 
of a heavy belt* Few fishermen can with¬ 
stand the terrific pulls 
and wrenches of a sword¬ 
fish without these aids. 

S'roadbilt and marlin are 
both found off southern 
California* 


S\ 








Various Kinds and Sizes of Reels and Paris of the Clutch-Type Brake Used far Big Fish 
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Wurth Almost Twice as Much as Gold. Parity Setd 
Must Be Weighed Carefully 


SEED WORTH MORE THAN GOLD 
PRODUCES PANSY 

Seed which produces the ordinary pan¬ 
sy is more costly than gold. One pound 
of the seed sells for $640, while a pound of 
gold is worth only $330,72. However, one 
pound of pansy seed will produce 160,000 
plants, according to nurserymen* 


TEETH EXTRACTED WITH HEAT 
BY NAVAJO INDIANS 

When :l Navajo Indian has a toothache, 
he goes to the medicine man who blasts 
out the painful molar with a red-hot wire 
it an extraction is deemed expedient. The 
wire is inserted in the cavity and held 
there until the tooth explodes from the 
abnormal expansion of the bone tissue, 
If the tooth does not pop out readily, the 
extraction is hastened by applying the hot 
wire and dousing the tooth with cold wa¬ 
ter, To relieve pain, the leaves of a small 
peppergrass-type of plant are pounded in¬ 


to a paste and applied to the cavity. When 
the herb loses its power to overcome the 
pain, and decay continues, extraction with 
the hot wire is resorted to. 


TRUCK PULLS SELF UP A PEAK 
BY POWER WINDLASS 

How a seemingly impossible situation 
was met by engineering skill and resource 
developed recently in the establishment of 
airway beacons across the United Stales 
from San Diego eastward. Ml. Miguel, a 
precipitous peak of the sugarloaf variety, 
required a light, but there was no road up 
the mountain over which to haul supplies, 
and to build a spiral one was too costly, 
A San Diego utilities concern solved the 
difficulty by anchoring a cable to the tip of 
the peak, attaching it to a truck equipped 
with a power windlass on the rear, and 
making the truck back its way up the 
steep sides by winding tip the cable* The 
descent was effected in the reverse man¬ 
ner after the supplies had been landed. 


LENSES THAT YOU CAN'T BREAK 
SAVE EYES FROM INJURY 

Non-brcakable lenses for eyeglasses 
have been developed by a Chicago eye 
specialist, through a secret process. The 
non-breakable lens looks the same and 
possesses exactly the same vision-correct¬ 
ing ability as the ordinary breakable eye¬ 
glass, but protects the eye from any possi¬ 
bility of injury from flying slivers* Safety 
glass for automobiles started the inventor 
on Ins researches. His lenses may even lie 
pounded with hammers or dropped from 
great heights without being damaged. 



Pounding with a Hammer Has No Effect On These 
Unbreakable Eyeglass Lenses 



* 












By WILLIAM ATHERTON DUPtJY 


TT used to he that cement, when mixed 
1 with the rough material and doused 
with the water that converted ii into con¬ 
crete, had to watt twenty-eight days to 
get its strength. It would set in a short 
time, hut chemistry had to play its part in 
the hardening that went on slowly within 
it before it could carry heavy loads. 

Now science has waved its wand and, 
In, in a single day concrete's hack is up to 
hear the full burdens of maturity. The re¬ 
sult is that in those uses w here the time 
element is important, cement, with its 
greatly increased speed in action, is less of 
a strain on the patience of those who use 
it. The kilns and coolers of a plant for 
making this quick-hardening cement are 
shown above. 

Take the case of the contractor, for ex¬ 
ample, who was a month behind on an 
engagement he had to build a IDfMoot- 
arch concrete bridge over Brindley creek, 


down in Alabama, with the rainy season 
coming on. Under his specifications, with 
the use of ordinary cement, days had to 
be allowed for the curing of the concrete 
in the main span before he could go ahead 
with tlie rest of the structure. 

Instead of doing so he used some of the 
new early-high-strength cement that has 
recently come on the market, waited two 
days and went ahead with more than three 
weeks saved. 

In England, nearly a century and a half 
ago, a man named Asp din mixed lime 
from the chalk cliffs of Dover with Med¬ 
way mud, which was clay, and got a very 
superior cement. This clay, it developed, 
contained silica and alumina in just the 
right proportions for the mix. He called 
his product Portland cement because it 
looked like Portland stone, a familiar 
building' material. 

During the war, a faster-acting cement 

ns 
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with a high alu¬ 
mina content was 
made and used as 
a base on which 
large guns were 
set. After the war, 
the p r o 1>le m o f 
quickening’ the ac¬ 
tion of cements 
was taken up ag¬ 
gressively, and a 
number of them 
have been devel¬ 
oped, The Port- 
land-cement manufacturers have 
improved the detail of making 
their product to speed h up, 

A finer grinding of the mate¬ 
rials that go into cement acceler¬ 
ates its action, A more careful se¬ 
lection of materials helps. Much 
depends on the burning. One of 
the most important elements in 
the preparation of the most wide¬ 
ly used of llie new cements is the 
fact that the materials com [losing 
it are burned twice instead of 
once. The result is a cement that 
gets its strength within twenty- 
four hours after it Is used. The ad¬ 


ditional grinding and burn¬ 
ing is expensive, of course, 
and so the new produ c t 
costs about one-fourth more 
than ordinary Portland ce¬ 
ment. 

Now, let us take a look at 
some of the specialized uses 
of these new cements. At 
the interurban freight ter¬ 
minal at Kentucky avenue, 
in Indianapolis, so much 
business was handled that 
the old wooden platforms 
wore out. The railway com¬ 
pany wanted to put in new 
platforms of concrete, but 
knew that it usually was 
necessary to wait a week or 
two for such structures to 
harden, and so hesitated. 
After the new cement came 
in, a contractor signed on 
the dotted line that he would 
take hold Saturday 
noon and guarantee 
to have a platform 
ready for early Mon¬ 
day morning busi¬ 
ness. Bv paying a Ml 
of a premium for 
quick-acting cement, 
he was able to do so. 

In Fort Wayne, al¬ 
so in Indiana, an elec- 
tric-light company 
uses e o ncre t e poles 
and made them itself. 


Top. Traffic on Concrete Hoad a Day Old; Center, Cement Pale 
Made in a Day; Below. Quick*Acting Cement Saved Three Weeks 
in Constructing This Bridge 
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The Quick-Hardening Cements Plus a Steam Treatment, Made It Possible to Get Two of These Bridge-Floor 
Stabs a Day Out of the Forms m Which They Were Being Made 


Jt had but six forms into which to pour 
the concrete and, with ordinary cement, il 
took three days for them to get strong 
enough to handle* Thus il could produce 
poles at the rate of two a day. The need 
for poles grew suddenly, but instead of in¬ 
creasing the size of its plant the company 
used the new cement and each form turned 
out a pole every day* This multiplied the 
production of the six forms by three 
which sufficed to meet the requirements, 
J. R, Hunter, of Decatur, Ala., had a 
two-car garage at his home to which he 
wanted to build a paved driveway* If lie 
used Portland cement, he found lie would 
have to wait five days before it would lie 
hard enough to bear the weight of his cars. 
He solved his problem by putting them 
away early Saturday* laying a drive of 
concrete concocted of early-high-strength 
cement, and il was hard enough for him 
to drive out to church Sunday morning* 

A federal-aid road was being built 
through the mountains back of Greenville, 
N* C. Detours were long and consequent¬ 
ly inconvenient, so the task of building 
the road, and at the same time allowing 
3,000 cars a day to gel through, was under¬ 


taken* To do tliis, the road in places had 
to be built in half widths. This was much 
less complicated and less expensive to the 
contractor if he used the quick-acting ce¬ 
ment, laid one-half of the road on one 
day as far as lie could go, put the traffic 
on it the next day and laid the other half* 
F* H. Jackson, the cement expert of the 
United States bureau of public roads, says 
that the use of the more expensive cement 
is often justified in such instances as tins. 
He recalls, too, such emergencies as that 
at Harrisburg, Pa., where the traffic potir^ 
into a bottle neck as it approaches the 
bridge over the Susquehanna, That bit of 
road had to be paved. Hurry warranted 
expenditure for quick-strength cement. 


DIRT-RESISTING DRY CLEANER 
PROTECTS GARMENTS 

Clothing and cloth materials can be 
made dirt-resisting by a new system of 
dry-cleaning. A piece of silk cleaned by 
this process did not absorb ink in a recent 
test. The ink remained on the surface like 
mercury and was removed by a suction 
dropper. The silk was left clean. 
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Cone-Shaped Agitator for Cleaning Coal by Flotation 
Contains Sand and Water in Which the Coal 

REVOLVING CONE CLEANS COAL 
BY FLOTATION PROCESS 

One of the latest methods of cleaning 
anthracite coal utilizes a flotation process. 

A giant cone-shaped hopper is filled with 
a mixture of sand and water and the fresh¬ 
ly mined coal is dumped into the hopper, 
the contents being agitated as the cone 
revolves. Because of its lower specific 
gravity, the coal floats in the solution 
while slate sinks and is drawn off at inter¬ 
vals. Both the sand and water arc re¬ 
claimed and used repeatedly. 


MAN TRAVELS FAST AS BULLET 
IN SPEEDIEST PLANE 

Man is aide to travel today with the 
speed of a bullet. When Flight Lieu ten ant 
Slain forth of the British navy, winner of 


the 1931 Schneider Tro¬ 
phy race, made a speed 
for the first lap of 415.2 
miles an hour, he actually 
went faster than the max¬ 
imum speed of a bullet 
from a British service re¬ 
volver, This bullet has a 
muzzle velocity of 600 
feet a second, or 409.09 
miles an hour. Therefore, 
if a revolver were fired 
just as the flyer passed, in 
theory the bullet might 
be exp cc t e d to travel 
along beside the ship, and 
the flyer might feel safe 
in reaching out and 
touching it, or even put¬ 
ting it in his pocket while 
it was still proceeding at 
full speed. The flyer's 
speed might also he said 
to have been faster than 
the average speed of a 
Springfield rifle bullet. 
Such a missile leaves the 
muzzle at 2,653 feet a sec¬ 
ond, equal to 1,808.9 miles 
an hour, and its average 
speed o v e r its e fleet ivc 
range of 1,000 yards is 
1.270 miles an hour. How¬ 
ever, alter the bullet has 
covered its effective 
range, h floats on and on, until, slowed 
down by air resistance, it drops to the 
ground spent. At the end of its flight, it 
has very little speed, and if the average is 
taken, it is found to be less than for the 
plane at top speed. The bullet would win, 
however, if the plane's speed were aver¬ 
aged in the same way. The longest range 
to which a service-rifle bullet can he made 
to go by elevating the muzzle is 5,600 
yards, I ls average speed for this distance 
is 331,4 miles an hour. If a plane were re¬ 
ceding at a rate of 415 miles an hour and 
a rifle bullet were fired from a distance of 
500 yards, the bullet would overtake the 
ship in less than a second, A bullet from 
a United States army pistol leaves the 
muzzle at 545.4 miles an hour, or 800 feet 
a second, and would never catch up with 
the plane if the ship had a start of more 
than fifty yards. 


Process; live Cone 
Floats 
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RUST-PROOF PAINT 


IS MADE FROM 
OXIDE ORE 

Resistant to rust, dis¬ 
coloration, corrosion anil 
electrolysis, a recently 
discovered ore, called 
“m a b e! 1 1 e,” h a s b c e n 
found practical as a pig¬ 
ment for paints that will 
protect metals. Such 
paints form a seal through 
which few, if any, of the 
disintegrating elements 
can penetrate. A general 
assay of the ore shows 
the presence of about 
thirty per cent iron oxide 


and sixty-six per cent 
opaline silica. To the Some T °y s Sawcd 
naked eye, it appears very 
much like red sandstone* Iron in the ore 
has been oxidized to the point of pure 
rust, making it immune to further chem¬ 
ical action and electric conductivity. 


GRINDER MOUNTED ON BICYCLE 
IS OPERATED BY PEDALS 

By mounting a grindstone just above 
the handlebars, one man has turned his 
bicycle into a knife and scissors grinder. 
The stone is turned by the pedals. 


from Wood by the Boy Who Turned His Hobby into a 
Business to P.iy for His Education 

TOYS MADE FROM WOOD PILE 
PAY FOR EDUCATION 

Toys made of material from his father's 
wood pile have paid, and are paying, for 
one boy's education. Now 19 years old, 
Fred Match ford, of Salem, Ore., turned 
his childish bent for sawing into profit* 
Now he has equipment valued at several 
hundred dollars, all earned by turning out 
and painting wooden toys. The boy 
bought his saw, sanding machine, lathe, 
paint sprayer and compressor, electric fan 
and motor and jig saw with his own 
money, while supporting himself through 
grammar and high-school days. His toys 
have found ready sale in city stores, some 
buyers purchasing exclusive rights to han¬ 
dle his products. To his care in finishing 
the toys, young B latch ford attributes 
much of his success* Each article gets 
from ten to twelve coats of enamel and is 
sanded between each application so that 
the finished toy is smooth. Waste mate¬ 
rials were used by the hoy. 


LEMON-LIME A NEW FRUIT 


When the Bicycle la Held by Stand at Rear* Pedaling 
Turns the Grindstone 


By crossing the Mexican lime and the 
lemon, a new citrus fruit that resists sev¬ 
eral diseases common to the lemon has 
been developed in Florida. The fruit looks 
and tastes like a lemon. Several trees hear¬ 
ing the new fruit are growing at an agri¬ 
cultural station near Miami* 
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Keyboard ol This Piano Shows Slops and Pedals hy Which Peep 
Tones Resembling an Organ's Are Produced 


PIANO PRODUCES ORGAN TONES 
BY RADIO AMPLIFICATION 

Electrical vibrations and radio amplifi¬ 
cation have been adapted to the piano, 
resulting in an instrument which has the 
volume of an organ. The player is aide to 
imitate almost exactly every established 
instrument in the modern orchestra by 
operating a tone-control knob, a switch 
that allows ijuick change from piano note 
to a sustained organ like note, and a dozen 
slops that make possible a combination of 
tones. When the piano keys are ton cited, 
tlic vibrations of the strings when struck 
by the hammers are communicated elec¬ 
trically to the radio amplifier, instead of 
being emitted by the soundboard. Only 
one pedal is provided, which has the effect 
of the swell pedal on the organ. Amplifi¬ 
cation of the piano tones enables the 
player to sustain the prominence of his in¬ 
strument in tlte orchestra. 


FINGERPRINT USED IN BUSINESS 
TO IDENTIFY PATRONS 

Long associated with crime and with 
the tracing of underworld characters, fin¬ 
gerprinting is being adopted by govern¬ 


ment and private business as a 
means of identifying and protect¬ 
ing patterns. While this method 
of identification has been used by 
federal an d state c i v i l-s e r v i c e 
commissions for a long time, only 
recently have banks found it use¬ 
ful in protecting the accounts of 
their patrons. The United Slates 
post office also ret]uires the finger¬ 
prints of depositors, in order that 
withdrawals may be made at any 
point by comparison with prints 
taken from the individual receiv¬ 
ing the money. This system, of 
course, protects the depositor as 
well as the bank. State govern¬ 
ments are adopting the plan as an 
aid in issuing licenses to automo¬ 
bile owners and chauffeurs. Hos¬ 
pitals find it useful in keeping 
separate the identities of new¬ 
born babies, white estates often 
can be settled if fingerprints are 
available. Many persons found 
dead in the streets of large cities 
are identified by their fingerprints, taken 
by some governmental agency. So useful 
has the method become that officials favor 
the finger priming of every citizen. 


STRONG BOX FOR MAILING EGGS 
IS MADE OF PAPER 

Strong enough to support weights of 
more than one ton, a paper box for carry¬ 
ing eggs safely by mail is now in use. The 
container weighs only twelve ounces and 
holds two dozen eggs. Two of the boxes, 
in a test, supported an automobile weigh¬ 
ing 2,800 pounds. 



Weight of Avtto W iI] Not Crush Tliia Paper Bote for 
Shipping Eyga 
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WhatYou Should Know 


About 



FURNITURE 


Pieces of furniture whose bottoms show 
many splinters, are rough and unpainted, 
are specimens of inferior workmanship 
and finish. Where many nails are visible 
in the frame of the chair, table, dresser or 
buffet, they may be recognized as ear¬ 
marks of imperfect fragile construction. 
Loose drawers in new furniture are sure 
to rattle. Test the bottom drawer by re¬ 
moving anti standing on it. If it will not 
support your weight, do not buy the piece 
at any price, A good drawer is invariably 
dovetailed at both front and back ami is 
provided with center or side slides on the 


Bale of Curled Horsehair of Best Quality: 
Below* Superior Workman ship Is Always 
an Evidence of Good Furniture 


T 1 7TTEN you set out to purchase a chair, 
* * dining-room set or bedroom suite, 
what do you really have in mind? 

Do you merely wish to obtain furniture 
which is the last word in style, or do you 
make a real effort to familiarize yourself 
with the “w'Inches," “wliens” and “what- 
somevers" of real value? 

When you buy furniture there are a 
few practical pointers to bear in mind. 
Remember that the wearing qualities of 
modern furniture is hidden under the up¬ 
holstery, But by turning chairs upside 
down for careful examination and by re¬ 
moving the drawers from tallies, cabinets, 
buffets and similar pieces, you can gain 
definite insight into how well they are 
made a ml the materials used. 

Such tests arc not suggested in order 
that you may question the integrity of the 
furniture manufacturer or retail dealer. 
The average reputable dealer will welcome 
them. They indicate forthwith that he is 
dealing with a person who knows much 
more about furniture than the ordinary 
buyer. It is easier to sell to an educated 
customer who knows what lie wants than 
to one who is uninformed. 


3Ji 
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underside. You produce 
a perfect example of 
dovetailing by linking 
together the knuckles of 
your two hands, 

Examine the joints in 
all turn it u re you buy to 
see whether they arc 
mortised and tenoned or 
doweled, li" you do not 
know what a tenon joint 
is, place the knuckle of 
the middle finger of yt ju r 
right hand between live 
knuckles of the third 
and fourth fingers of 
i he le ft ha n d. T1 visa rra n ge m en t o f k mi c k - 
les forms a figure which simulates a tenon 
joint. A morhso-;tnd-l enon joint used in 
joining chair rungs and other parts to the 
leg posts resembles a candle inserted in a 
candlestick or in a doughnut hole. A dowel 
is a hardwood pin or peg used in place of 
nails to hold the parts at a joint together. 
This dowel is fitted into a glue-smeared 
hole in the pieces of wood to be united 
permanently. Wooden dowels are used in 
all the finest furniture to join the rails, 
legs, posts or other parts. Dowels made 
of steel, about as large as thick nails, are 
unsatisfactory and screw dowels are in¬ 
ferior to those of wood. Corner blocks, 
wedge-shaped wooden blocks screwed to 
rails or notched U> lit the legs of tables or 


chairs, are used as reinforcements to both 
dowel and niortise-ancl*teuon joints in 
good furniture. 

The finish of the furniture is usually a 
reliable clue to its quality 4 Inferior goods 
lack smooth uniform surfaces, the exte¬ 
riors having rough spots which you can 
feel with your hand. You can scratch a 
small portion of the lower side or ttuex- 
posed surface with your finger nail to dis¬ 
cover if the finish is brittle. Cheap, low- 
quality coatings scratch readily* Such 
cratches are i in - 
pritited as vvh i t e 
marks on brittle- 
finished surfaces. 
Ruh a hit of the un¬ 
exposed furniture 
surface vigorously 
kli your thumb 
until it gets warm. 
Cheap coatings are 
detected easily, as 
they become sticky 
or powdery when 
subjected to such 
an examination. 

Ask your dealer 
what woods have 
been used in the 
frame construction 
of the pieces of fur- 


I 

Top, Sanding Well*Built Chair: Center, Covering a 
Chair; Below, the "Upside-Down'' Test 
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SWISS RENAISSANCE 


F| PTEE NT H C E INTU BY GERMAN G QT M l C 


y 1530 J 

ITALY AND FRANCE 


SHERATON 


HEPPLE WHITE 


QUEEN ANNE 


WILLIAM MAUV' 


LOUIS XVI 


LOUIS XIV 


CHIPPENDALE 


SHERATON 


QUEEN ANNE 


HEPPLEWHITE 


hepplewhvte 


LOUIS XV 


EArtLY AMERICAN 


EARLY AMERICAN 
1790-1630 


SHERATON SCREEN 


XVJTi CENTURY 
ENGLISH 


EARLY AM £ HI CAN 


WINDSOR CHAIR 
COLONIAL 


Considerable Knowledge of Furniture Is Necessary in Selecting Authentic Period Designs. Both aa to Shape 
anti Construction; Above Are Shown Typical Pieces of Many Periods 
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Top, Spanish Moss, a Substitute for Curled Hair; 
UiftliT, Making a One-Piece Leg and Pdsi 


ii it tiro he displays. Birch, hard maple and 
pm, stained in imitation of walnut or 
mahogany, are satisfactory for furniture 
frames* Pine is objectionable because at 
dries out readily and absorbs moisture 
quickly from the air* The boards used in 
making good furniture are always finished 
fni both sides. If you find, on inspection, 
that the frame is smooth on one side only, 
it is a sign of faulty construction* 

Cheap wood is, as a rule, used for the 
hacks of inferior furniture, such as cab¬ 
inets and chests. Ordinarily, such a back 
is nailed in place. The backs of good 
pieces, on the contrary, are screwed on or 
grooved into their si ties. Dry glue smeared 
around a joint, or signs showing where 
the glue has fallen away from sunken 
joints, arc evidences of poor construction. 

Beauty is only skin-deep both in per¬ 
sons and upholstered furniture* The fab¬ 
ric covering may he exceedingly attractive, 
but the discriminating buyer should sat¬ 
isfy himself that the alluring surface does 
not conceal lack of comfort and durabil¬ 
ity* Two over stuffed chairs, apparently 
identical, may differ $100 in cost, depend¬ 
ing on the quality of inside materials and 
workmanship. 

The coiled springs in good furniture are 
made of high-tempered steel wire* which 
is enameled to prevent corrosion. The art 
of fitting these springs together with 
hempen twine in no small measure deter¬ 
mines the ultimate comfort and service 
life of the chair or couch. A layer of bur¬ 


lap or heavy cotton fabric covers the 
springs in good furniture, the stuffing be¬ 
ing placed on lop of that foundation* It 
is wise to examine mattresses and uphol¬ 
stered furniture to make sure that new 
stuffing has been used. Old stuffing is easy 
to identify by its strong odor. 

First-quality horsehair is the most re¬ 
silient and elastic stuffing used in furni¬ 
ture upholstery. The supply is limited, be¬ 
ing imported chiefly from South America. 
This hair is sterilized, twisted into ropes, 
steamed and dried. Cattle hair, after be¬ 
ing dyed black, is used frequently mixed 
with horsehair* Reputable furniture man¬ 
ufacturers and dealers will tell you on re¬ 
quest tlie amounts of horsehair, cattle hair 
and other materials used in stuffing their 
upholstered furniture* Dyed hog hair is a 
cheap stuffing material which becomes 
lumpy because of its short fibers. 

The few who sell -moonshine” furniture 
use southern moss and tow from ilax as 
well as such vegetable fibers as tampieo, 
sisal, African palm, jute and coconut fiber 
as adulterants of or substitutes fnr curled 
horsehair* Fine shavings, excelsior, and 
even old newspapers have at times been 
uncovered as padding material in very 
cheap furniture* They are easily detected 
by their feel* brittleness and stiffness. A 
soft* silky resilient fiber called kapok—a 
product of the bomhax tree of Java—is 
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satis fact orv as stuffing 
for upholstery when sold 
and used under its true 
name* 

Be sure that you do not 
sacrifice comfort for style 
when you buy your new 
easy chairs. Ornate fur¬ 
niture with excessive 
crevices, scrolls and carv¬ 
ings is best avoided as it 
collects dust and increas¬ 
es cleaning demands* 


ROBOT PACEMAKER 
TRAINS ATHLETES 


Truck Equipped as a Complete Talking-Picttirt Theater and with Living 
Accommodations for Crew; the Screen Is Placed at the Rear 


Setting the pace for 
college runners.a life-size 
figure of a sprinter, oper¬ 
ated by electricity, moves 
rapidly along the track, 
showing the athletes at a 
glance how fast they are 
going. The dummy in full 
running suit, is fastened 
on a wheel that has its 
own track. Levers and 
switches in a control box 
regulate the electric 
sprinter’s speed. Follow¬ 
ing a practice of Roman engineers, track 
makers are using bundles of green fag¬ 
gots to keep the clay subsoil from working 
into the shale, the two materials widely 
used on foot-racing courses. 


THEATER MOUNTED ON WHEELS 
SHOWS TALKING PICTURES 

Carrying complete projection and talk¬ 
ie apparatus, a moving-picture theater* 
mounted on a 100-horse¬ 
power truck with a 200- 
inch wheelbase, is travel¬ 
ing California highways 
a t fi fL v miles per lie> n t\ 
The movie on wheels cost 
$21,000 and weighs 19,000 
poumis. The body is thir¬ 
ty-two feet long and con¬ 
tains a projection room 
directly behind the driv¬ 
er's compartment, Ijt ad¬ 
dition there are 1 w o 
berths, a kitchenette with 
electric stove, a dinette, 
lava 1 ory wit h hot a n d 
cold running water and an 
office for the tour mana¬ 
ger, The screen is sus¬ 
pended at the rear* 


© The London Baity Mull 
Electricity Propels Sprinter’s Figure, Shawn Attached to Wheel i a Glance 
at the Robot Runner Tells Athlete* How Fast They Arc Going 
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Unloading Cotton by Suction Is One Step in Mechan¬ 
ical Handling front Field through Mill 

COTTON UNLOADING BY VACUUM 
IS QUICKER AND CLEANER 

Cleaner, safer and speedier handling of 
cm ton lias been necessitated for the sake 
cjt efficiency in handling huge crops at low 
prices* New equipment has been devised 
in the California fields which, after the 
eon oil is mechanically picked and trucked 
to the mill, sucks the staple from the carts 
through huge vacuum pipes. Automatic 
handling machinery sends it through the 
gins and then to tlie halers, where it is pre¬ 
pared for shipment to the spinning mills. 


RUBBER-COATED METAL TUBING 

ABSORBS ENGINE VIBRATION 

Aluminum alloys coated with rubber 
have been found to withstand the vibra¬ 
tion of the modern airplane engine much 
belter than the copper tubing now in use. 
Experiments were conducted by the army 
air corps with various types of tubing 
used in aircraft fuel systems in an effort 
to find a kind that would offer most re¬ 
sistance to vibration, which often weakens 
the semi-flexible tubing used for oil and 
gasoline connections, increasing the risk 


of breaking and the fire hazard. It was 
found that metals made of aluminum al¬ 
loy were equal in strength to copper 
though lighter. The expedient of vulcan¬ 
izing rubber to the metal increased dura¬ 
bility greatly. In the linings, the tubing 
was dared and so designed that the shock- 
absorbing and sealing effect of rubber was 
carried inside the lilting, allowing decided 
flexibility at the jointure, 'i'llis aluminum 
flared-tube construction stood up in the 
vibration machine about 250 hours com¬ 
pared with twenty-five hours for copper 
or aluminum tubing uncovered. In addi¬ 
tion, the rubber-coaled tube proved an 
added safety factor for it was found that, 
even if the metal broke, the rubber pre¬ 
vented the leakage of fuel. 


PHONE KEPT IN DESK DRAWER 
FOR PRIVATE BUSINESS 

Concealed in a desk drawer, a telephone 
connected to points in the office by direct 
wires is being used for private business by 
one company. If the executive wishes to 
call his secretary, office boy or any de¬ 
partment head, lie pulls out the drawer, 
lifts the phone and presses the right but¬ 
ton, Connections are made without the 
aid of a switchboard, insuring complete 
privacy in conversations. 



Photo Efflnit OfLlloww? 
This Telephone, with Bmions for Private Conversa¬ 
tions. Is Hidden in Drawer When Not in Use 
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Automatic Eye for Blind Sees Ordinary Print 



Automatic reproduc¬ 
tion of print and hand¬ 
writing 1 in books, news¬ 
papers, maps, diagrams 
and pictures makes it easy 
for the blind to read and 
study anything from fash¬ 
ions to engineering. The 
machine transfers the 
print and han dw ri t ing 
front the book page to a sheet of alumi¬ 
num foil in raised letters, figures and 
lines so that the sightless person may 
read by passing his fingers over the im¬ 
pressions* Every characteristic of the 
original is reproduced, whether it is a 
signature, picture or engineering dia¬ 
gram. The speed at which the foil with 
its impressions issues from the machine 
can he regulated. The book or printed 
page k placed, face downward, on a car¬ 
riage which moves from left to right like 
a typewriter. As the book moves along, 
a rapidly revolving pencil of light strikes © ***** ***** 

the printed letters or other obstructing duced by the machine. If a blank sheet 

lines, closing an electrical circuit. This of paperwere run through the reproducer, 

causes a powerful magnet to punch into nothing would be impressed on the foil 
the aluminum foil a design exactly like But if a line is drawn on this sheet, the 

that on the page above. Any magnitica- machine will gradually reproduce it, each 

lion of the letters or lines can be repro- revolution adding to it until complete. 


“ELECTRIC EAR” FOR AUTO TIRE 
HELPS TO REDUCE NOISE 

Production of silent automobile tires by 
eliminating noise resulting from design of 
treads and other sources is being helped 
by an '‘electric ear,” a delicate sound de¬ 
tector. Tests under road operation are 
made by installing a condenser micro¬ 
phone with a tubing running through a 
hole in the car floor, six inches from the 
right rear wheel This installation picks 


up fewer noises from motor, gears, ex¬ 
haust and the wind. A sound filter and a 
sensitive recording instrument show the 
amount of noise. In tests, the car is ac¬ 
celerated to maximum speed, then al¬ 
lowed to coast with motor shut off. Noise 
readings are made every five miles as the 
speed decreases, A ribbed tire, smooth 
and without tread design, is the standard 
by which all types arc measured. Silence, 
plus maximum traction and safety in tread 
design, is tlie tire maker’s goal 












By TOM WHITE 


Top, Hoist at >t Stiver Mine Which and Lowers 

Mcru and Brings Lfp the Ore: Below, Miners Standing 
on Bucket in Shaft 


QILVER, the everyday money metal of 
^ the ages, is coining* back. Even now. 
tile once popular white metal ts taking its 
dace liesitie its aristocratic sister, gold, if 
it isn't actually crowding her aside. All 
the great powers, except this country and 
France, anti nearly all the smaller nations 
have abandoned the gold standard. 

In Xorth and South America there are 
8,000 silver mines, 4,000 of them in Mex¬ 
ico, the world's foremost silver-producing 
country. These mines have long been 
closed as it now costs between thirty and 
forty cents to turn out an ounce of the 
white metal—more than it is worth at 
present—except where it is mined as a by¬ 
product. With silver selling at fifty cents 
an ounce, these mines and many hundreds 
of others in (Ins country will he reopened. 
Even now, prospectors are hurrying into 
the lulls of the far west on the trail of the 
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High** Skilled Chinese Sliver Worker 
Malting Ornamental Jewelry; Below* 
the "Syecc Shoe" of China* Silver 
Unit of l^xehange for Large Trans¬ 
actions 


gleaming white lode* which lias not been 
seriously hunted since the days of the 
early eighties. The same invasion of the 
mountain wastes is going on in Mexico* 
where there are already more than 20,000 
mining claims of all kinds* as well as in 
South America* 

No man can prophesy how much new 
mineral ground will he uncovered in this 
newest prospecting venture. History may 
repeat itself, even to the extent of a 
chance discovery of vast underground 
treasure* such as the new populous district 
of Alamos de Catorce, in the state of San 
Luis Potosi, Mexico, This was an unin¬ 
habited wilderness until 1770* when a ne¬ 
gro named Mi Ingres, an itinerant musi¬ 
cian* lost his way one night. As he was 
about to rekindle his fire the next morn¬ 
ing, he spied several tiny globules of glis¬ 
tening silver under the ashes. Milagtds 
lost no time establishing title to the valu¬ 
able ground and putting miners at work. 
The mine paid its way from the start, and 
its sole owner died an enormously wealthy 
man* 

The location of the largest single lode 
of silver-lead-zinc ore uncovered in mod¬ 
ern times, the famous Broken Hill mine 
in Australia, was likewise a chance discov¬ 


ery, Charles Rasp, a lone sheep herder, 
made the sensational find in 1882 that 
brought miners scurrying to the antipodes 
from all corners of the world. His discov¬ 
ery created huge fortunes, A shepherd 
was also responsible for the discover)' of 
silver in the Cerro de Pasco district of 
Peru, when, from the embers of his fire 
built 13,000 feet up the slopes of the Andes, 
he raked out line heads of white metal. 
This was in 1630, From 1784 to 1889 this 
district yielded over $200,000*000 worth of 
silver from 342 mines. 

Not until 1859, long after Mexico and 
South America had produced a total of 
over a billion ounces of the white metal, 
was there a silver mine of any importance 
In this country. Two adventurers* named 
O’Reilly and McLaughlin, made history in 
the far west when they uncovered the fab- 
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Above, Miner Usin 


ulously rich silver depos¬ 
its of the Comstock Lode 
in Nevada, in 1859, bring¬ 
ing’ to light the first high- 
grade A iner iean silver 
ore. The impetus given 
silver mining m this coun¬ 
try through the discovery 
of the Comstock Lode is 
readily seen by compar¬ 
ing the production tor 
1859, amounting to 77,300 
ounces, with the peak 
year of 1915, when 74,945*- 
927 ounces were brought 
to the surface. 

Except when found in 
its native state—that is, pure metal mi¬ 
ni ixed with other chemical elements-—sil¬ 
ver hides behind a variety of disguises 
and is not easily detected, II often occurs 
as argent it e, a chemical union with sul¬ 
phur, which is natural considering that 
silver deposits are frequently the result of 
volcanic action. Although rusty-looking 
and unpromising, “red” silver contains as 
much as sixty per cent of the pure metal, 
Horn silver is a class of ore in which the 
metal is combined with chlorine. The 
white metal occurs in a variety of mineral 
combinations with copper, lead and zinc. 

No expert eye is necessary to detect sil¬ 


Tons 
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Compreued-Air Drill in a Silver Mine; Below, Four 
ilver bciii£ Prepared foe Shipment to Orient 

as one-tenth pure metal; or putting it an¬ 
other way, a ton of this ore would contain 
200 pounds of silver. 

When man beheld Ins first chunk of the 
white metal, the clear, pale light reflected 
from it resembled so closely the rays of 
the moon, that he assigned to it the sym¬ 
bol of the crescent and called it “Luna's 
metal" or “moon metal/* The term “lunar 
caustic* 1 and names of similar compounds 
in use today, had their origin at the dawn 
of history. 

Man’s first fee hie attempts at mining 
amounted to little short of grubbing and 
scratching, surface trenching arid shallow. 


ver in its native Mate. In that form, and 
when freshly broken from the vein, it is 
resplendent in all its glory, often taking 
on beautiful and fantastic shapes. In the 
famous Cobalt mine in Canada, the pure 
metal commonly appears in the figure of 
a tree, complete from heavy trunk to 
gnarled limbs that taper out to slender 
branches and twigs having the fineness of 
spun Milk. Hie same ore deposit has yield¬ 
ed chunks of solid silver equaling the size 
of a man* In certain workings of this 
mine, the vein matter has assayed as high 
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Washing Silver-Niifate Crystals Before They Enter the Solution for the Sensitise J Coating of Photographic 
Films and Plates, Where Much of the White Metal Is Used 


burrowing; he broke rock by laboriously 
pounding and prying it out of place* His 
first real under ground workings were ir¬ 
regular, winding and steep; bis ore came 
to the surface in staggering loads on the 
backs of men who toiled up long ladders 
made of tree trunks with notches cut out 
at intervals to serve as steps. He made 
no attempt at smelting “complex'’ ores, 
granting he knew of their existence, con¬ 
tenting himself with small ovenlike in- 
closures in which he smelted down the 
native silver as he found it* 

Compared with the crude means of min¬ 
ing silver fifteen and twenty centuries ago, 
tlie mines of today are like huge buildings 
tucked away underground. Air drills, built 
like pneumatic riveters* bore holes in the 
rock. These Judes are tamped with explo¬ 
sives and, when fired, bring down tons of 
silver-bearing ore* Immense rooms or 
“slopes 11 connect with the shaft through 
tunnels along which twenty-ton loads of 
ore are whisked by electric loco motives 
and dumped in bins to be drawn off as de¬ 
sired and raised to the surface in huge 
“skips* 11 or steel buckets, drawn by high¬ 
speed hoists* The skips also carry the 


miners to and from their work. New 
means of separating fine particles of silver 
from their flinty envelopes have resulted 
in extracting practically all the silver from 
the rock after ii has been brought to the 
surface; also, much larger tonnages are 
handled* Many Indians and a score of 
mules were required to break and grind 
fifty tons oi' ore a day at a good-sized 
Mexican mine as late as seventy-five years 
ago* Today, twenty times as much silver 
ore is crushed and treated daily with the 
aid of chemistry and electrically driven 
machinery in the hands of not more than 
twenty men. 

From the year when Columbus landed 
on American shores to the present day* 
world production of the white metal has 
totaled 15,000,000,000 ounces, or about 
fourteen times the weight of gold extract¬ 
ed in the same period. This would be 
enough silver to make a ponderous cube 
315 feet along the edges, or sufficient to 
pave the average boulevard with a six- 
inch layer of the shining metal for a dis¬ 
tance of more than four miles. The age of 
silver is reckoned as beginning with 1493, 
since the voyage of the famous discoverer 
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Above, Sample of Silver Ore Being Given the Fire Test in an Assay Furnace* Which Is a Miniature Smeller; 
Below, Miners Coming Off Shift at an Idaho Silver Mine 


furnished the key that immediately un¬ 
locked newly found storehouses of fabu¬ 
lous wealth* 

The two largest producers of silver in 
the world arc Mexico and the United 
States* Beginning with 1901, when Mex¬ 
ico turned out 58,000,000 ounces and this 
country 55,000,000, the southern republic 
has held first place, with few exceptions, 
until recent years, when her mines pro¬ 
duced as much as 100,000,000 ounces a 
year, while the average production of 
American mines was 63,000,000. In 1930, 
this country’s output was only 50,000,000, 
due to the lowered production of copper, 
lead and other metals of which silver is 
mined as a by-product. 

Nearly half the world’s silver, or 7,000,- 
000,000 ounces, is held in China and India 
in the form of ingots, ornaments and 
coins. The Indian Treasury alone held 
452,000,000 ounces on November 1, 1931. 

Except the United States, nearly every 
country has debased its silver coinage to 


the point where ii is only .500 fine, or ex¬ 
actly one-ha If pure silver. American silver 
pieces are minted .900 fine, the remaining 
ten per cent being copper that is added to 
give the required wearing qualities. Such 
a coin, with average use, will survive forty 
years of circulation. 

Aside from its natural beauty and the 
tact that it is, wit horn exception, the eas¬ 
iest metal to work, all signs now point 
toward the increasing use of the white 
metal in the world's money markets* 


FRANCE TO DESTROY OLD CARS 
AFTER TENTH YEAR 

Automobiles in France more than ten 
years old will he destroyed by government 
agents under a plan approved recently by 
the national automobile chamber of com¬ 
merce. A fund would he created for this 
purpose by a tax of about $5.40 on every 
new car sold, enabling the destruction of 
45,000 cars a year, according to estimates. 
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Paper cn Which Story Is Written Being Fed into Ma¬ 
chine Which Reproduces It in Type 

TYPE IS SET BY ELECTRIC EYE 
AS IT READS THE STORY 

Automatic typesetting, long the dream 
of the priming industry, has become a 
reality. The "seniagraph,” a combination 
of the photo-electric cell and the linotype 
machine* can convert a story into type as 
fast as the linotype can he operated. A 
tiny beam from the cell, or electric eye, 
“reads** the story and sends impulses to 
the letter and symbol selector so that each 
line in the story is cast into a slug of type 
just as it appears on the paper. Semi¬ 
transparent paper is used for the story, 
permitting the passage of light from the 
electric eye through a combination of dots 
placed under each letter and Symbol by a 
special typewriter. This typewriter has a 
space bar which guides the reporter in 
writing each line to lust the right length 
to fill up a line of type. The automatic 
typesetter takes care of short lines, elimi¬ 
nations of portions of lines and other cor¬ 
rections that editors might make. A car¬ 
riage for tlie story to pass under llie elec¬ 
tric eye replaces the usual linotype key- 
boa rd. T1 1 e w o r d s a r c 1 n c re ly for guid a nee 
of editors, since the dots control the ac¬ 
tion of the typesetting machine. One man 
can watch a whole battery of machines. 


The Girl behind the Reamer Gives an Idea of the Size 
ol This Oil Driller 


COTTON SEEDS YIELD GASOLINE 
BY CRACKING PROCESS 

Cottonseed oil, now used for cooking 
purposes, will yield as high as fifty-seven 
per cent {good-quality gasoline by means 
of a cracking process, and the cotton fields 
of the south may offer this country its fu¬ 
ture supply of automobile fuel. This state¬ 
ment was made recently by Dr, Gustav 
Eg loft, representing an oil-produets com¬ 
pany, after extensive experiments. From 
the present economic standpoint, produc¬ 
tion of gasoline from cottonseed is not 
practicable, due to vast supplies of crude 
oil available, but cottonseed gas is quite 
practicable from a technical standpoint, 
lie said. 


LATEST OIL-DRILLING MACHINE 
ENLARGES SIZE OF WELL 

Among the latest machines for drilling 
oil wells is a reamer, which is used in re- 
boring wells to accommodate larger cas¬ 
ings. The drill has several cutting sur¬ 
faces. the first to grind away the sides of 
live well gradually until it becomes p os sl¬ 
ide to start the main blades* 
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Hummingbirds Taught to Feed from Bottle 


Hummingbirds are among the shyest 
of creatures, hut one Colorado man has 
proved that they can be tamed. He made 
a few wooden stakes and sunk a perfume 
bottle on top of each one, with a wire 
perch alongside. The bottles were filled 
with honey, weakened wit It water, but the 
hummingbirds failed to sip the honey 
from the containers placed here and there 
among growing flowers. Finally artificial 
dowers were placed over the tops of each 
of the bottles and these hired the birds 
which began sipping the nectar. Gradual¬ 
ly the stakes were moved nearer the house 
and at last on the window sills until the 
birds were thoroughly tame and would 
even eat from a bottle held in the hand or 
mouth of tire patient trainer. Since 1928, 
these tame hummingbirds return each 
year to the same garden. 


SEEING THROUGH METAL 

English metallurgists have produced a 
nickel foil, or leaf, so thin that print can 
be read through five thicknesses of it, 
spaced about one sixty-fourth of an inch 
apart. It is made by electro-depositing 


nickel on copper, and then copper on 
nickel after which the copper is dissolved 
from this metal sandwich. 

POCKET-SIZE ELECTRIC WATCH 
RUNS YEAR ON ONE CHARGE 

A fter t w c 1 v c 
years* work, a 
Swiss watchmaker 
lias succeeded in 
producing an elec¬ 
tric pocket watch. 
The difficulty of 
making an accti¬ 
nt ulator s m a 11 
enough to fit in a 
watch case was 
the biggest prob¬ 
lem, The storage 
battery can be charged from an ordinary 
radio set with sufficient current to run 
the watch a year. 


CBrake lining on automobiles, attached 
with aluminum rivets, will not scratch the 
drums. 

















POPULAR MECHANICS 


945 


i* 


m 


» 



CIVILIZATION IS 

FOUND IN CITIES 
OF DESERT 

Through the friendship 
of a native ruler, a Ger- 
in a 11 exp] o r e r recently 
was allowed to visit the 
interior of the ancient in- 
depend cut principality of 
Hadnimaul in southern 
Arabia, a land presumed 
to he a trackless desert 
and visited by only one 
white man p r e v t a u s l y. 

Instead of sand wastes, 
i he advcnttirer found 
prosperous cities and fer¬ 
tile. irrigated lands. The 
cities were comparatively 
clean, for ingenious 
sewer and drainage systems had existed 
there for centuries, and plague and chol¬ 
era were unknown. Most remarkable of 
all was the architecture, for the houses 
were tall and among them were many teli¬ 
st nr v structures, all built of sun-baked 
mud bricks. 


AUTO WAXED WITH SPRAY GUN 
OPERATED BY HAND 

In less than an hour an automobile can 
be given a high wax polish by using a 
spray gun for applying the protective fin¬ 
ish, The wax is in liquid form and the top 
of the container screws to a spray gun 
operated by hand. The nozzle may lie ad¬ 
justed to give a spray of any degree of 
fineness. It takes only a few minutes to 
spray a car, and after it has dried, the wax 
is polished to a gloss with a soft cloth. 


ROSTER OF CATERPILLAR CLUB 
NOW OVER FOUR HUNDRED 

During 1931, eighty-five names were 
added to the roster of the Caterpillar Club, 
membership of which is limited to pilots 
forced to “bail out” from their airplanes 
and descend to cart It by parachute to save 
their lives. During the first few months 
of tins year seven other names were added, 
bringing the total to 433. Col. Charles 
Lindbergh, a charter member, has been 
forced to jump four times, and a dozen 
others have performed the stunt twice 
cadi. Not as many had to leap last year 
as in 1930, when 131 members landed in 
the club. The 1931 group included twenty- 
seven civilians, three mail flyers, and the 
rest were from the army and navy or air- 
corps reserve. 



Hand-Operated Spray Gun Attached to Can of Polish 
for Applying Wax Coat to Automobile 


SILKS WITH STRENGTH OF IRON 
MADE FROM CHEMICALS 

'rest-tube magic today is producing syn¬ 
thetic materials superior in some respects 
to the natural ones. At a recent meeting 
of the Pennsylvania Academy of Sciences 
many of the products of the chemical lab¬ 
oratory were exhibited, including a silk 
made from chemicals that is said to be as 
strung as iron, and a form of synthetic 
rubber more elastic than the real kind. It 
was predicted that plastic materials to 
supplant both wood and metals would be 
developed soon. 











IT CAN STILL 
BE DONE 


Stories of Qreat 
Americans 

from SECTION HAND to 
RAILROAD PRESIDENT 


Frazier Hunt 

TIE was going on nineteen, anti every 
A A morning he would come down to the 
roundhouse in Lynd Giiville, Vt*-, and go 
over the old "Enterprise”—you know, oil 
her up and polish the brass work, and 
shine up the name plate. 

He'd just been made fireman, and he 
was proud of Ins engine; and this early 
morning in 1879 he just couldn't stand it 
any longer. After heM got the steam pres¬ 
sure up, he slipped over into the engi¬ 
neer's seat, his hand went up to the throt¬ 
tle and lie opened it just a little hit, and— 
thrill of thrills!—the thirty-ton giant of 
the Central Vermont actually moved. It 
was alive ! 

Then the boy tried it again—started il t 
and stopped it* Then he just had to go 
ahead—he hat! to take it out of the round¬ 
house/ And later when the regular engi¬ 
neer came, there was his panting steel 
steed all ready and waiting for him out¬ 
side tlie stable. This boy bad done It on 
his own initiative. 

His name was Daniel Willard, and all 
this happened fifty-three years ago, but 
never in all the successful and adventur¬ 
ous years since then has there been a mo¬ 
ment that compared to that second when 
he felt, for the first time, the great power 


■—Not Horatio Alger— 
Just America 

C OME few weeks ago when I was 
^ talking with the President of the 
United States, in the White House, 
about America today—how different it 
is from the story book America of 
fabulous opportunities of a generation 
or two ago—President Hoover said: 

"WBy, America is more the land of 
opportunity than ever before. The 
American boy or girl has even better 
opportunities and chances today than 
he had forty years ago. There are 
more people, more institutions ready 
to help, more doors of education open 
to any who would enter. And the 
young man today is more serious than 
he was a generation ago. The motor 
car, the radio, and scores of other 
things have broadened Ins vision and 
his horizon, awakened his ambitions— 
and shown him how to fight for them. 
, , , . We are still a nation of doers 
and workers. Almost every one of our 
great leaders m industry, finance and 
govern me n t has climbed upward 
through his own efforts; they have 
earned their bread by the sweat of 
their brow/ 1 

You don’t have to believe in any 
Horatio Alger business—just believe 
in America, 

FRAZIER HUNT 
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he wanted to. But he al¬ 
ways wanted lo. 

And for all this past 
half-century he has ap¬ 
proached life and oppor¬ 
tunities and responsibili¬ 
ties exactly the same way. 
lie has gone out and met them; he has 
not been afraid to accept them. At sev¬ 
enty-one, he still goes right ahead doing 
his job, accepting his responsibilities, tak¬ 
ing advantage of his opportunities and in¬ 
cidentally using an extraordinary amount 
of good, old-fashioned common horse 
sense, pretty thoroughly mixed with char¬ 
acter and integrity, and well seasoned 
with sheer determination, 

1 am very much inclined to believe there 
is such a thing as the “genius of common 
sensed 1 I doubt if any man has reached 
and held to any great heights, who wasn't 
pretty well endowed with this homely and 
rather misunderstood virtue. Without it, 
people just simply don't go very far; and 
if by some tremendous outbreak of for¬ 
tune, they are shot up T unless they use 
common sense they don't stay up. Bm 
with common sense must go character and 
determination. 


and weight that was responsive to the 
touch of his hand. 

Ever since that moment, Daniel Willard 
has loved locomotives. To him, they are 
as warm and individual and as memorable 
as human beings. Even now he can name 
the nineteen or twenty old engines that 
that section of the Central Vermont had; 
and when llie great Baltimore and Ohio 
railroad system had its latest series of 120- 
ton monsters made, Daniel Willard him¬ 
self named them for the presidents of the 
United States, 

Now way back there, fifty-three years 
ago, when this hoy Dan for the first time 
drove the old “Enterprise,” he wasn't 
afraid to tackle things that looked difficult 
—things tliat lie didn't have to do unless 
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When young Daniel Willard finished 
district school at sixteen, he taught for a 
term or two before lie went to high school 
He wanted to go to Dartmouth college 
and then to medical school, but there 
wasn't the money to send him. Down at 
Amherst, the state agricultural school, 
they were eager to get new students and 
were offering special tuition rates. So this 
farmer hoy enrolled there. 

There it was for the first time that that 
strange, unseen force that most of us call 
Fate, entered his life; his eyes began to 
fail him and the family physician ordered 
him to give up school He wasn’t going 
to get to be a doctor after all 

Well, if he couldn’t he a doctor, one 
thing was certain to Daniel Willard—he 
didn't propose to spend all his life on a 
rocky Vermont farm, Somehow or other, 
he’d get out of there. But the first thing 
was to gut hack his health, to get a job 
and earn a little money. 

Through the lower end of the farm ran 
the Central Vermont railroad, and in those 
days the engines had great pot-bellied 
smokestacks, and were gaily painted, and 
named after the famous northern Civil 
War generals. To a country boy who had 
never been more than a few miles away 
from the place where he was born, these 
engines were the very essence of the great 
world outside—a world of travel and high 
adventure. But these old engines were 
pretty far away for Daniel Willard; the 
best thing he could do was to get a job on 
the section, at ninety cents a day. 

Of course he wasn’t satisfied with that, 
so he got his father to write to a road 
master at Lvmbmville, sixty-one miles 
away, and he got a 
pass to go up til ere. 

And he pleaded so 
hard and effectively 
that this family ac¬ 


quaintance put him on the extra list of 
firemen, and before long he made his first 
run on an extra freight for Newport as a 
fireman. Pretty soon he got on the reg¬ 
ular list. And then came that early morn¬ 
ing when for the first time he drove the 
old “Enterprise” out of the roundhouse; 
he was on his way—and nothing in the 
world could stop him. He had determined 
to “get somewhere’’ and he had the in¬ 
tegrity and the character to keep his head 
high and his heart clean, and his dreams 
true and steadfast; ami he had the com¬ 
mon sense to say and act and do the right 
thing at the .right time. 

He simply went straight ahead, and a 
couple of years after that high moment in 
the roundhouse, he moved permanently 
over to the right-hand side of his cab. 
Now, it won hi have been a simple matter 
to‘have remained on the old Central Ver¬ 
mont the rest of his life, lint that deter¬ 
mination of his wouldn't let him do that. 
In the first place, lie wanted to move about 
and see the world. Sex, a couple of years 
after he got to he a locomotive engineer, 
he heard the cal! of the west, and on Ids 
first jump got as far as Elk¬ 
hart, Ind. But it wasn’t long 
until the tail end of the panic 
of the late sev- Jf-rt >§§2 

e n t i e s h it the 
ra il road s’; and 
along with all 





the other 
new men, he was 
laid off. Then he 
figured lie might have 
a chance for a job up in 
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the northwest; so he shipped, as far as 
Minneapolis and, before long, found a job 
as fireman on the single construction train 
of a brand-new railroad that was being 
built up ill ere—a railroad which at that 
time had only two miles of track built, but 
some day was to lie known as the great 
"Soo line,” 

Common sense told young Dan Willard 
that even if lie had been an engineer with 
his own engine, a fireman's job was a 
whole lot better than nothing, and besides 
there* cl be more engines some day. Thri 
virtues—horse sense, integrity and de¬ 
termination-pulled him out of that 
construction cab — 

b e f o re in a n y 
years and got 
him into the op- 


is the recog¬ 
nized head and 
spokesman of 
all the great 
railway execu¬ 
tives of A in er¬ 
ica, 

Mucli of this 


oration end; 
and then to su¬ 
per! n tendency of a 
500-mile division. Long 
ore this he had caught 
the eye of F. D. Underwood, 
who was the general manager, 
and when Underwood was made gen¬ 
eral manager of the Baltimore and Ohio, 
he took Daniel Willard, now thirty-nine, 
along with him as Ids assistant. Then the 
two moved over to the Erie, where one 
was president and the other his assistant 
In 1904, the ex-Vermont sect ion-hand was 
made vice president of ihe C. B. and Q., 
and six years later, president of the Balti¬ 
more and Ohio. Now, for almost twenty- 
two years, he lias been president of that 
great system and today, unquestionably, 


extraordina¬ 
ry Daniel Wil¬ 
lard's life belongs 
to another generation, 
hut what he did can still 
he done in America, Oppor¬ 
tunities, after all, are only for 
those who look for them, and oppor¬ 
tunities can only be used by those who 
have the preparation, the background, the 
integrity and the genius of common sense 
to take advantage of them before they 
slip by* 


AUTOGIRQ LIKE FLYING BULLET 
IS WITHOUT WINGS 


Small enough to lit an ordinary garage, 
a tiny wingless flying machine has been 
developed and successfully flown by Juan 
de la Cierva, inventor of tlie autogiro. 
The machine is actually a small autogiro, 
shaped like a flying torpedo, and can take 
off from a backyard or roof top, but has 
so little wind resistance that, once aloft, 
it shoots through the air like a bullet. It 
is equipped with windmill vanes and has 
only a mere suggestion of a tail The wing¬ 
less autogiro gives promise of being much 
faster than any ordinary airplane and, in 
addition, may be virtually unc rash able. 
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Sharp Edges and Spearlike Points Are Put on Korean 
Kites {or Jinnies in the Air 


SHARP-EDGED "FIGHTING KITES” 
WAGE KOREAN SPORT WARS 

Sharp-edged “fighting kites'' wage furi¬ 
ous air battles in Korea, the men and boy 
operators striving to cut their opponent's 
cord to put the kite out of the fight* Two 
long, pointed ends are armed with small 
pieces of broken glass imbedded in glue, 
giving a knifelike edge. Heavy rice paper 
and bamboo rods form the body of the 
kites. Kite battles are a favorite sport in 
the country* 


SOUND WAVES STERILIZE MILK 

FLOWING AROUND VIBRATOR 

Milk and other liquids flowing around a 
vibrating tube can be sterilized at the rate 
of 100 quarts an hour ill laboratory appa¬ 
ratus devised by Dr. Leslie A. Chambers 
and Prof* Newton Gaines* The two scien¬ 
tists believe that their equipment can be 
expanded for commercial use, killing more 
than eighty per cent of dangerous germs 
in fluids by a continuous process. In their 
early experiments, only milk in a flask 
could be sterilized* The process has now 
been developed to the point where a liquid 
is robbed of germs as it flows around a 
vibrating nickel tube inserted in a large 
glass jar. The next step will be the use of 


apparatus in which unlimited quantities 
of milk can be treated. A nickel tube, 
caused to vibrate intensely and at a high 
rate while partially immersed in a liquid, 
is very destructive to bacteria and other 
organisms* Vibration is produced by plac¬ 
ing the lube in a rapidly alternating mag¬ 
netic field controlled by mechanism simi¬ 
lar to that used hi radio broadcasting. In 
a few samples of sound-sterilized milk, all 
germs were killed* but the general reduc¬ 
tion is around eighty per cent. This treat¬ 
ment does not destroy bacterial spores, 
which are immune also to pasteurization. 
However, the real trouble-making germs 
in milk are not spore formers. The process 
uses no heat. 


TWO-WAY ELECTRIC LANTERN 
HAS LONG-SHORT FOCUS 

Dual reflection, which permits a change 
from beam to floodlight by moving a con¬ 
trol lever, is provided in an electric lan¬ 
tern now on the market. The lantern is 
equipped not only with the usual reflector, 
which throws an 800-foot beam, but also 
with a small movable reflector. When the 
latter is moved forward by the control 
lever, the light is diffused into a brilliant 



Beam or Float)]if;he I* Available by Moving Small lie* 
Ikclor Ahead or Level with Larger One 


flood. Moving this reflector back flush 
with the large one brings back the beam. 
Two ordinary batteries supply current. 
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Fads in Funnels—They’re Square This Year 



(cl liUi.Tiiatir.mil ,Nfwi I’isolo 

11 cm Is Proof Tint Even the Funnels of Ocean Liners Musi How to the Dictates of Fashion; This French 
Boat Has Square Flannels Like Chimneys, Although One of Them la a Dummy 


Fashions in funnels for ocean liners are 
changing and one French motor ship* the 
‘^Georges Philip par/ is equipped with 
square ones instead of the usual round 
kind. This boat has two low square fun¬ 
nels* both with big cornices around the 
edges. One of them is a dummy. 


PUNISHMENT FOR EVERY ERROR 
INCREASES ACCURACY 

Skill and accuracy are increased by in¬ 
flict mg pun islitiiout for every error* grad¬ 
ing the punishment to the degree of error. 
This is the conclusion reached from ex¬ 
periments conducted recently in the psy¬ 
chological laboratory of the University of 
Cincinnati* In the tests* sixty-six persons 
threw halls at a target* the apparatus be¬ 
ing designed so that the thrower received 
a mild electric shock each time the hall 
failed to hit the bull's-eye. In other tests 
the shocks were administered only when 
the ball hit the outer part of the target or 
missed it entirely. Punishment for all er¬ 
rors was found the most effective means 
of increasing accuracy. Punishment for 
throws which did not reach the bull's-eye 
or an area immediately surrounding it* 
were next in efficiency. Knowledge of 
just how much each ball missed the target 
also increased the scores* The tossers 


made the poorest scores when they were 
hurried by directions to throw every time 
a light flashed* the interval between flashes 
being two seconds. They also made low 
scores when their attention was diverted 
to another task being done at the same 
time, and when they were merely told to 
throw at the bull's-eye and then let alone. 
The following were factors of but doubt¬ 
ful value: For the thrower to say at each 
trial, M Now, this one is going in”; punish¬ 
ment only for bad errors* and keeping the 
eye and attention on the bull's-eye. 


SPARE IGNITION COIL FOR AUTO 
STOPS DELAY ON ROAD 

Offered to elim¬ 
inate delay on the 
road* a spare igni¬ 
tion coil for auto¬ 
mobiles has been 
placed on the mar¬ 
ket. If the Ignition 
system of the car 
fails from defee- 
t t v e c o u t a c t 
points, broken 
condenser* cold motor, or even a lost 
switch key, the emergency coil can be at¬ 
tached quickly to start the auto* 
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RADIUM BOMB FOR TREATMENT 
OF CANCER KEPT IN LEAD 



Patient Undergoing Treatment with Radium “Bomb," 

Which Contains Four Grams of This Substance 

Four grams of radium, valued at $200,- 
000 T compose the heart of a '‘bomb*' em¬ 
ployed in a Chicago hospital to treat can¬ 
cer and tumors. The radium is kept in a 
lead receptacle weighing 1,500 pounds. 
The radiations pass through ordinary met¬ 
als, but the density of lead stops them, 
thus making it possible to control the 
radium in its container. 


ESKIMO DIET PROTECTS TEETH 
FROM EARLY DECAY 

More proof that the modern diet con¬ 
tributes to dental decay has been found 
in an examination of teeth of Eskimos in 
Alaska, Ancient Eskimos were meat eat¬ 
ers. In 800 jawbones of these prehistoric 
people, only six and a half per cent of the 
lower molars were defective. These mo¬ 
lars usually are the first to succumb to de¬ 
cay. Examination of the teeth of 296 
living Eskimos showed twenty-six-per¬ 
cent decay. Eskimos living near white 
settlements have a greater percentage of 
dental decay than those in the remote re¬ 
gions, where there is no chance to supple* 
ment the native diet with modern foods. 


Grain-eating races generally have poorer 
teeth than the meat caters. Indian tribes 
that lived near the sea coasts of America 
and the buffalo-hunting tribes of the 
plains had fine teeth. They had seafood 
and meat diets, but the Pueblos and other 
agricultural tribes have poor teeth be¬ 
cause of their mainly vegetable diet. 


TWO OCEAN TRIPS LEAVE PORK 
IN GOOD CONDITION 

Two trips across the Atlantic, a total 
distance of 8,000 miles, left American- 
grown pork in good condition. While 
studying the pork market in England, food 
specialists here shipped seventy sides from 
hogs raised in Montana to Liverpool. 
Later an English broker select eel four of 
the sith s and shipped them hack to Amer¬ 
ica. They were examined, photographed 
and cooked after being found in excellent 
condition. This indicated that American 
pork will arrive in England as prime as 
meat from other countries. 


TRAILER-TIRE LIFE IS DOUBLED 
BY SEPARATE SPRINGS 

Saving of at least fifty per cent in tire 
wear is claimed through the adoption of 
independent springing and the use of four 
wheels, instead of the customary two, on 
the rear of a tractor-truck trailer. Where 
dual tires are placed on each of the two 
rear wheels it often has been found that 
one tire bears most of the weight. With 
four wheels in line the weight is more 
evenly distributed and the separate springs 
allow each wheel to carry its share of the 
burden, regardless of road irregularities. 



Truck Trailer with Four Rear Wheels. Each Independ¬ 
ently Spuing to Carry Its Share of Load 
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Flying Bikes Fitted with Wings and Rockets 





Above, Pedaling the Propeller of a Flying Bicycle; 

Right, Bicycle Fitted with Wings and Rockets 

Almost simultaneously, two German in- 
vcntors recently made test runs with two 
forms of flying bicycles, one equipped with 
wings and the other fitted with both 
wings and rockets for propulsion. The 
simpler form of vehicle is just a bicycle 
fitted with wings attached to a light frame 
extending above the rider. The pedals are 
geared to a propeller and the rider fur¬ 
nishes tlie power to revolve the blades and 
lift himself and his craft into the air. The 
rocket bicycle lias wings above the rider 
and rockets attached to the rear wheel. 
The rider pedals for the start then uses 
the rockets to gain added momentum and 
rise into the air. In a lest of this machine, 
the bicycle attained a speed of 10S miles 
an hour before soaring into the air. The 
test was made from the roof of a building, 
the vehicle being driven off the root when 
sufficient speed was attained. 


TWIN EYES IN AUTO HEADLIGHT 
ELIMINATE GLARE 


twin eyes concentrate the reflection into 
a powerful beam that lights up the road 
ahead and at the sides without blinding 
a p proach i n g dr i ver s. 


PHONE “SERVANT” TAKES CALLS 
FOR ABSENT SUBSCRIBERS 

In Switzerland, if the person called by 
telephone is out, you can call the tele¬ 
phone company Information bureau and 
leave a message to be delivered to tbc sub¬ 
scriber when he returns. This is known 
as the telephone-servant service and is 
available to those having telephones with 
automatic dials at a rate of $1 a year. Aft¬ 
er the name, address and number of the 
subscriber in the directory appears a no- 


Twin “eyes,” fitted behind the lens of 
automobile headlamps, help to eliminate 
the glare. Reflection from the top and 
bottom of the light is prevented by dark 
sections above and below the device, while 
a narrow strip runs between the eyes, 1 he 


tation, “When no reply call No. 11,” which 
is the information bureau. This bureau 
will take a message to he delivered later 
or will furnish information as to the 
whereabouts or time of return of the par¬ 
ty called, it he has asked that this he done. 
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Troys for Serving Auto Passengers Have Hooks to Fit 
on Inside of Window Ledges 

INNER AUTO SERVING TRAYS 
FIT WINDOW LEDGES 

Shaped like a lighthouse, a Denver road¬ 
side food stand serves its patrons in their 
automobiles on a patented metal tray 
which rests on the inside window ledges, 
extending across the car and permitting 
the closing of windows. The road stand is 
equipped with a revolving tower, which 
turns spotlights on two advertising signs 
three times a minute, A one-horsepower 
motor drives the tower. Building and 
tower are both patented. 


INSECT CAMOUFLAGE NO GUARD 
AGAINST ITS ENEMIES 

Insect tricks of mimicry and camouflage 
are no protection against enemies. Some 
insects are endowed by nature to look like 
a dangerous or ill-tasting species, while 
others can make themselves resemble a 
leaf or a twig, But birds eat all kinds. An 
examination of bird stomachs shows that 
beetles, which are armed with ill-smelling 
secretions and hard shells, all fell victim 
to their foes. The sting-armed family of 
liees, an is and wasps fare no better. The 
birds eat the ’^Lingers” and also the un¬ 


armed ones that mimic the stingers. Toads, 
mice, foxes, bears, badgers, skunks, and 
other animals, also make victims of the 
most powerfully armed of the insects. 


WEATHER IS MADE IN THE HOME 
TO FIT YOUR NEEDS 

Adaptable to steam, hot-water and forced 
air-heating plants, an air conditioner for 
the home has been placed on the market. 
In tests, air in an average-size home has 
been raised from a relative humidity of 
twenty per cent to forty per cent in one 
hour, three quarts of water being absorbed 
by the air passing through the condition¬ 
er, Washers and biters clean the air. I u 
communities where water temperatures 
are sixty degrees or lower, the unit is also 
adaptable to summer cooling. Where the 
temperatures are higher, an auxiliary unit 
cools the water before the house tempera¬ 
ture is lowered, in warm-air heating 
plants, a specially designed furnace, adapt¬ 
ed to burning oil, gas or stoker-fired coal, 
is used. Washers and Idlers are placed 
within the cold-air returns on the side of 
the furnace, while fans on top of the fur¬ 
nace help to circulate the air. For steam 
and hot-water heated homes, the air con¬ 
ditioner is a separate unit, placed in the 
basement and connected with a register. 



This Plant Conditions Air in the Home by Maintain¬ 
ing the Proper Humidity Winter and Summer 























CANOE 

of the NO 

By JAMES MONTAGNES 

pAXOE trips through the north 
^ woods are he coming more 
popular each year* Adventure and 
tlie test of physical strength in 
battling foamy rapids are the prin¬ 
cipal reasons why such trips arc 
now made through territory rang¬ 
ing from the northern states to 
above the arctic circle* 

Advice that comes from expe¬ 
rienced long-distance canoeists is 
that, on short trips, it is not abso¬ 
lutely necessary to take a guide. 
On long trips, or any trips into 
the distant bush country north of 
the railway line in Canada, guides 
should he taken. 

Canoes should not he under 
sixteen feet in length. Where 
many portages have to be made 
a light canvas-covered craft is 
best. For ordinary use one of 
cedar or basswood is generally 
used. Three paddles and two 
kneeling cushions should he part 
of the equipment. 

Handling a canoe in northern 
waters requires experience. The 
guides of the non hern hush who 
have had many years of traveling 
by canoe in a country, which up 
to a few years ago was “back of 
beyond/ 1 always rccomioiter a se* 
ries of rapids with which they are 
not familiar before plunging into 
the white, swirling waters. Once 
the canoe is in, you cannot get 
back again* Therefore the pre- 
catino r 1 ar y survey, 

Before going inLo any rapids, 
they lash their baggage tightly in 
the boat. That is so that there 
can he no shifting of cargo while 
navigating the tumbling waters 



Lightly Loaded Canoe in Prince Albert National Park, Canada 
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Above, Carrying Canoe 
over a Beaver Dam; Left. 
Northern Guide Carrying 
a Heavy Pack 


between the rocks. In case of a spill, 
with the cargo tightly lashed, nothing will 
be lost. Especially are rods and guns care¬ 
fully lashed in place, for on them depends 
the supply of fresh food. 

Portages have to be considered in pack¬ 
ing all camping and personal equipment, 
as well as food supplies. Grips and hand¬ 
bags are taboo on a canoe trip. Dunnage 
bags and pack sacks are used, because 
they are easier to carry, weigh less and 
take up less room. To packing them, the 


articles most needed are placed near the 
top so that the whole bag will not have to 
1 1 (_* emptied every time. Packing becomes 
an art, for it is necessary to stow as much 
into as small a space as possible. Cooking 
utensils and food for lunch are always 
packed near the lop. 

Waterproof dunnage bags are recom¬ 
mended. They should not he packed to 
weigh more than forty pounds fully load¬ 
ed, They should he carried as high up on 
the hack as possible to avoid swaying and 
ease the load, for a pack which punches 
the small of the hack gets very heavy 
fter a short lime, while one carried high 
can he toted for longer distances with less 
strain. Indians have been known to pack 
600 pounds, but for the average canoeist 
loads of about 100 pounds are the usual. 

What the pack sacks should contain 
largely depends on the duration of the 
trip. For personal equipment, which in¬ 
cludes clothing, woolen shirts arc adv ised 
and old clothes advocated. Besides cloth¬ 
ing and toilet articles, a compass, fishing 
rod and tackle, camera, sewing kit, made 
up of an assortment of needles, threads, 
yarns and buttons and a pair of small 
scissors, should be included. Two to three 
blankets, a waterproof ground sheet, a 
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flannel sheet, mosquito netting and mos¬ 
quito dope, should be carried by each 
member of the party. 

Tracking ropes, ax, candle lantern as 
well as flashlights, preferably a small sev¬ 
en'foot-square silk waterproof lent be¬ 
cause it is the lightest, cups, plates, pots 
and pans, dishcloths, candles, cutlery and 
laundry soap, are among other necessities. 
A first-aid kit must not be forgotten. At 
least one small waterproof package of 
matches should be carried by each mem¬ 
ber of the party. 

A repair kit for the canoe is necessary, 
as it can be damaged quite easily when 
running rapids. It should include a can of 
marine glue, canvas patches, tacks and 
nails, coil of fine wire, and twine. If a hole 
has been made in the canvas or the plank¬ 
ing of the canoe, the damaged part should 
be pressed back into position, well cleaned 
and then covered with heated marine 
glue. If a patch is required, the patch 
should be pressed well into the heated 
gum covering the damaged part, and then 
given another coating ot hot glue. 

Possibly the most traveled canoe routes 
are those in northern Ontario, where 
there are any number within easy call of 
civilization as well as in l lie more remote 
parts, the latter routes usually including 
James bay. There is plenty of good fish¬ 
ing on Canadian canoe routes, while the 
camera enthusiast can shoot all the pic¬ 
tures he likes in virgin territory. 


LOCK FOR AUTO GASOLINE TANK 
PREVENTS CAR THEFTS 

Protection of the gasoline tank from 
fuel thieves is made a simple matter by 
the development of a lock for the one 
part of the car usually left purely to 
chance. The lock 
can be fitted to al¬ 
most any make of 
car, except Ford, 
and all arc pro¬ 
vided with differ¬ 
ent keys. Not only 
does the lock stop 
f u e 1 t h e f is, b u t 
acts as a great deterrent to car thieves, as 
the auto will, In most cases, he left in the 
owner's hands if the thief knows he can¬ 
not fill it with gasoline at any time. 



Inventor Preparing to Fire Delayed- Ignition Flare in 
Test over the Open Sea 

FLARE THAT DELAYS IGNITION 
CARRIES A GIANT LIGHT 

1 m men sc ly powerful flares, ranging from 
50,000 to half a million candlepower, which 
do not ignite until well in the air away 
from the projecting gun, have been de¬ 
veloped by a British war “ace" and re¬ 
cently were taken across the Atlantic for 
a test far out of sight of land. The flares 
are said to be constructed on an entirely 
new principle, one feature of which is a 
special parachute attachment which keeps 
the flare in the air for as long as three 
minutes. The delayed ignition is consul- 
ered particularly effective in warfare, as it 
does not give away the position of the 
plane, ship or observer firing the projec¬ 
tile. It is expected the new flares also 
will prove adaptable to use by civil air¬ 
plane pilots who may find it necessary to 
make fore eel landings at night. 


SELF-MEASURING SCREEN ROLL 

Bolts of wire screen, with cloth tape 
lines rolled inside, measure themselves as 
the screening is pulled from the rolls. 
The tape is marked in feet and is strong 
enough so that it can be used after cut¬ 
ting of the screen for tying the section 
measured. 
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Rear^Motor Car Affords Comfort and Speed 




Sir Den rust mi n Burney’s streamlined 
rear-engine car, now being demonstrated 
to automotive engineers in tins country, 
is attracting much interest* Sir Dennis* 
tonn is the designer of the British airship 
“R-lOU,” and it was his researches con¬ 
cerning - the movement of bodies at high 
speed through air and water which led 
him to develop the car. Many important 
advantages are claimed for it, including a 
lot more speed, greater hi ID dim lung effi¬ 
ciency and acceleration, ability to take 
turns much faster, improved riding qual¬ 
ity, elimination of engine heat, odor and 
noise, marked reduction in wind noise at 
high speed, better ventilation, better brak¬ 
ing and reduced fuel consumption. Some 
of these advantages are directly due to 
streamlining the body in ideal fashion, 
while others are results of his novel 
weight distribution or the rear position of 
the engine, or both* The streamlining ac¬ 
counts for tbe marked increase in speed, 
for better Inli-cHmbing ability and better 
acceleration at the higher speeds* No fig¬ 
ures have been given put, but it is proh- 


S[r Dumiisitiun Rurncy's Streamlined Car 
and Its Hear-Mounted Engine; tlic Two 
Features Make It Virtually No Saties a 

able that, with a given car weight 
and engine power, the maximum 
speed would he twenty to thirty 
miles per hour greater* As an in¬ 
dication of how the greatly re¬ 
duced wind resistance saves pow¬ 
er—which means more speed and 
reduced fuel consumption*—this 
car at seventy-five miles per hour 
requires only forty horsepower, 
while tire conventional car re¬ 
quires seventy-five or eighty horsepower. 
The car is so silent that, in this respect, it 
can only he compared with an electric. So 
far as engine noise is concerned, there isn't 
any. The extreme-rear position of the en¬ 
gine simply eliminates noise and vibration 
insofar as the passengers arc concerned. 
Wind noise is a serious problem in the 
conventional car at speeds of a mile a min¬ 
ute or better, and it is caused by the swirl¬ 
ing and eddying of the air around the 
body. However, in this streamlined car, 
swirling and eddying are reduced to a 
minimum so that wind noise is no greater 
at eighty miles per hour than half that 
speed in tile conventional car* 


BRAINLEKE SYSTEM IN PLANTS 
FOUND NEAR LEAF TIPS 

That plants have a sensitive system 
somewhat like the brain or nervous tissue 
in animats has been discovered in study 
of plant behavior at the Smithsonian In¬ 
stitution, An examination of seedlings 
showed tlint the curious phenomenon, 
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“phototro pistil,” a tendency of a plant to 
bend toward or away from light, depends 
much on the section of the plant upon 
which the illumination is allowed to fall 
A certain portion of the tip, or the leaf 
sheaf surrounding the hud of an ascend¬ 
ing shoot, is capable of receiving a stim¬ 
ulus. If only one side of the seedling is 
illuminated, the stem will bend in the di¬ 
rection of the light, but the bending will 
lake place toward the base* The action 
makes it seem that the tip receives the 
stimulus and the excitation travels down¬ 
ward to the ‘leg/’ the point where the 
he riding takes place* 


FIREPROOF STUDS FOR HOUSES 
ARE MADE OF STEEL 

Fireproof studding for walls and parti¬ 
tions in houses and other buildings is be¬ 
ing offered to replace the wooden article. 
Tlie new studs, of light skeleton-steel con¬ 
struction, are fire-safe when covered with 
metal lath* Pipes and conduits can be run 
through the studding at any point. While 
the ordinary two-by-four wooden studs 
are easy to erect, notches must he cut and 
holes bored if pipes am I conduits are run 
crosswise, weakening the stud. If llames 
gel into the wooden partition, the stud¬ 
ding is often set afire from top to bot¬ 
tom, the blaze sometimes breaking out 
again after firemen have extinguished vis¬ 
ible flame and left the building* 



Interior Finishing Material Huinu Applied over Metal 
Studs, Which Are Fireproof 



Airplane Equipped with Wheel for Steering; Ailerons 
and Elevator Arc Hooked Up Together 


SELF-STEERING PLANE HANDLES 
LIKE AN AUTOMOBILE 

Controls of a biplane that is virtually 
self-steering are attached to a wheel which 
enables a pilot using this invention to 
dri ve his sI]i 3 > like an a utomobile, Ailorcms 
and elevator are hooked up together and 
bank the plane merely by turning the 
wheel, so that there is little possibility oi 
going into a spin* If the ship is throttled 
back and approaches the stalling point, an 
electric control is brought into operation 
by wind velocity and the craft noses down 
automatically. All the pilot has to do is 
steer with the wheel and keep his feet on 
the rudder controls to hold the ship on 
its compass course. 


ABRASIVES IN THE AIR 

Dust and dirt living through the air con¬ 
stitute a hazard to the high-speed air¬ 
planes today. When a ship traveling at a 
speed of 200 miles an hour or more comes 
into contact with these particles, they act 
as an abrasive with the result that ridges 
are often cut in the wings. Tests arc now 
being conducted in an effort to find a 
wing material that will resist such abra¬ 
sion and yet w ill be light enough for plane 
construction. 
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Flying Window Will Carry Thirty Passengers 



© Pri-SHC rIioto 

By Cutting Windows and Installing CnLiins in the Wintjs, Designers Converted a German Freight-Carry mg 
Craft into a Passenger Plane for Thirty; Mote How the Body Was Raised above the Wings 


Rebuilt to accommodate more passen¬ 
gers, a German plane will have cabins in 
its wings when ii takes the air again. Win¬ 
dow' seats for thirty passengers have been 
constructed. This called for raising the 
body higher than the wings. Cabins in the 
wings were fitted with windows. The body 
of the plane is divided into compartments, 
one for freight and the other for dining, 
smoking and toilet rooms. 


DRAFTSMAN'S TIME IS SAVED 
BY ALL-PURPOSE TOOL 

Eliminating T-square, scale, triangles 
and protractor, a drafting machine has 
been developed that will draw parallel 
lines horizontally, vertically, or at any an¬ 
gle. Jn appearance somewhat like an ar¬ 
tist's pantograph, it consists of two arms 


operating on swivels and capable of being 
damped to the drafting board at anv edge. 
It will bend at the elbows either right or 
left, the angle remaining the same and the 
tension being adjusted by knurled knuck¬ 
les in the shafts. Each of the pulley 
wheels is mounted on ball bearings, so that 
the device can be moved over the drawing 
board with less effort than is required to 
slide a T-square or triangle. The protrac¬ 
tor head is a full circle with five-minute 
vernier, and has a thumb catch to operate 
tabulated stops automatically. 


STRESS METER BURIED IN DAM 
TO WARN OF COLLAPSE 

Measuring movements as small as one- 
millionth of an inch, stress meters buried 
in the Hoover dam will give warning of 
weakening parts in time to avert such dis¬ 
asters as that of llie St* Francis dam in 
California, where more than 400 persons 
lost their lives. Hundreds of the meters 
will he imbedded in the concrete, with 
wires leading to a control room. Electric 
impulses from the meters will show oper¬ 
ators the first signs of weakness inside 
the great walls. The meter is a stick of 
porcelain, nine inches long, wrapped with 
small wire. The whole is immersed in cas¬ 
tor oil, to prevent corrosion of the wire, 
and inclosed in rubber. 



Parallel Lines Can He 
Drawn at Any An;;It? 
with This Draftsman's 
Tool 
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LAKES SURGE LIKE PENDULUM 
OF A GIANT CLOCK 

Started by various causes, usually un¬ 
even barometric pressure, the water of the 
Great Lakes surges back and forth in the 
manner of a giant pendulum. Such oscil¬ 
lations are known as “seiches' 1 and keep 
going until stopped by friction or a new 
one is started by another impulse. While 
they have been observed Oil Lake Geneva 
in Switzerland and on the Baltic Sea, and 
are supposed to be com moil to all large 
inclosed bodies of water, it is only on the 
Great Lakes, and especially Lake 1 Lie, 
that they have been the object of definite 
scientific study. The oscillation lias noth¬ 
ing to do with wind waves, ripples or tides. 
It is a rhythmic rising and lowering of 
the level, varying from a fraction of an 
inch to a couple of feet, but the period be¬ 
tween two highs or between two lows is 
always the same. On Lake Erie, the time 
is thirteen hours and six minutes for the 
full length of the lake. The eastern one- 
third of the water, however, is deeper, and 
here there is an independent seiche of 
three hours forty-two minutes. 


ADJUSTABLE OPENER FOR CANS 
FITS ANY-SIZE LID 

Adjustable jaws tor a new can opener 
will lit any-size lid. The jaws are locket! 
against the lid while it is being opened. 
The device also can be used for tightening 



Any-£izc Lid on Cart or jar Can He Removed or Tight¬ 
ened with This OtJcner 


the lid of sealed containers, A metal clip 
for attaching the opener to the wall may 
he used for supporting a grinder or fruit 
juicer. 



Universal Joints on Controls Make It Easter to Steer 
AirsEiips in Any Weather 


AIRSHIP CONTROL MADE EASIER 
BY UNIVERSAL STEERING 

With both nose and tail equipped with 
universal-jointed steering and elevator 
controls, “slipstream dirigibles' 1 of a new 
design are expected to he put under con¬ 
st ruction shortly. M otic Is of the new type 
are fitted, in addition to the usual fixed 
fins built into the tail structure, with a 
four-finned control which can be moved 
in any direction. Revolving of the sur¬ 
faces, it is expected, will give additional 
stability in storms, and changes in the an¬ 
gle of the entire control structure simplify 
landing and take-off and make ground 
crews virtually unnecessary. 


STRAIGHT ROWS INJURE CROPS 

Recent tests of the department of agri¬ 
culture have upset the old adage, "plow a 
straight furrow/' if the furrows are in a 
sloping field. Straight rows in a sloping 
field provide nature with a drainage sys¬ 
tem that results in erosion, to the detri¬ 
ment of crops, instead it was found best 
to make furrows following tlie contour of 
the land. Straight and curved furrows 
were plowed on one Kansas farm, and 
after a three-inch rainfall, the straight 
rows carried off two-thirds of the water 
but the others only one-sixth, A cultivat¬ 
ing machine, which digs small holes at in¬ 
tervals, may possibly correct such erosion. 







T_T E was only a baby; as much 
* A of a baby as though he had 
two legs and a soul, instead of 
lour legs and a heart* During his three 
months of life, lie never had been away 
from ULs gentle little mother and Ids pudgy 
brethren and sisters. The world had been 
bounded, for him, by the lawn where he 
and the other puppies romped. 

Then lie was picked up, without warn¬ 
ing; thrust into a crate and driven over 
to the railroad station* Thence he was 
boosted aboard a noisy baggage car* For 
ten hours the little fellow rode thus; shiv¬ 
ering in the bottom of his crate- 

There were bread and milk in a dish 
fastened to one corner of his prison* and 
there was a tin of water. He drank often 
fit the water, until it was gone. For fear 
and excitement, or any sustained ordeal* 
cause keen thirst in a dog. But he was 
too excited by the liar rowing experiences 
to touch a mouthful of food. Then the 


Top, a Wag on load of Puppies anti Their Youthful 
Master; Below, a Wistful English Setter Pup 


crate was carried to a motor 
truck which carted it through 
the streets of a rackety and 
crowded city to a house in 
the suburbs. There* slats were 
split resoundingly from one 
of its sides. Alien hands lift¬ 
ed out the puppy and set him 
on the floor* 

The room was glaringly 
bright* Also it was crowded 
witli people who pressed 
closely and babblingly around 
the blinking newcomer. He 
was a brave little fellow, so 
he endured as best he could 
the nerve-racking climax of 
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his ail-dav ordeal But he began to shiv¬ 
er, and Ins mouth slavered. 

He was hopelessly eon fused. He was 
very far from home. He was in a new and 
terrifying world. He shrank instinctively 
from the barrage of strange petting and 
hugging. A dish of food was thrust at 
him. He turned from it. He was pain¬ 
fully thirsty, but nobody thought of offer¬ 
ing him a drink of water, 

“The brute is sick!” declared the man 
who had bought him, "IVe been stung. 
These dog breeders are a bunch of crooks* 
To morrow 1 11 ship him back and tell the 
man who sold him to me what 1 think of 
him for palming off a diseased pup on me." 

There is no point—no "snapper"—to 


tlie true incident 1 have been telling. i\ev¬ 
er l he less it was worth your reading, if 
ever you plan to buy a puppy, especially 
a thoroughbred. As to this particular 
puppy* he howled miserably all that night 
in the damp cellar where he had been 
tossed. Twice in the morning, his buyer 
came down hi the cellar to slap and kick 
the homesick ha by into silence. Next day 
he was shipped hack home—where he 
lived happily for many a long year there¬ 
after. He developed into a magnificent 
show clog, by the way, and into a peer¬ 
less chum. 

When the puppy arrives at your home, 
take him out of the crate yourself, and 
not in the presence of anyone else. There 


Young Fax Hounds. Representing a Fine Example ol Breeding ior a Perfect Type o£ Dog 
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When This English Setter W;is Asked lo Pose for the Camera, 
lie Obligingly Turned to Pnee the Photographer 


will be plenty of time, later, for him to 
meet the rest of the family. Take him out 
gently, talking to him even more gently 
as you do so* 

If your house has a back yard or other 
inclosed outdoor space* carry the puppy 
thither-—still alone with him—and let him 
wander around it for a few minutes to get 
the cramps put of his legs and for need¬ 
ful exercise* 

During this time, don’t try to romp with 
him or lo excite him in any way. Keep 
on talking gently to him, and pat him once 
or twice. Already he is disposed to like 
you, nine times in ten, for most puppies 
or grown dogs feel an instinctive grati¬ 
tude to the person who has jtist released 
them from a crate prison. See that he has 
cool fresh water to drink. 

Presently, take him to whatever li ving 
quarters you may have prov rh ere 

let him rest; with a small dish of food 1 
near by and with a water dish. Let him 
stay undisturbed for some hours, while he 
dozes or rests and recovers from the train 
ride. Keep away from him, and let no¬ 
body else go near hint. 


Then go back to him, and talk 
more to him or take him out to 
the yard for another few minutes 
of mild exercise. During his first 
day and night, let him have plenty 
of calm and quiet, while he ac¬ 
customs himself to his new home, 
kfehc howls or cries the first 
night, punish him or even 

scold him, ILjyour four-year-old 
child were to Tie snatched up sud¬ 
denly and then were^et down 
alo n e by n Lg h ^ -in . p fi Ijjj i > w n 

pifrr oFthe world, he or she would 
be very likely to whimper a little. 
Don’t expect more from a canine 
baity than from a human baby. 

Once or twice, during the night, 
go to his sleeping quarters and 
talk quietly to him, in friendly 
fashion, patting him and perhaps 
offering him a little food. 

Do you get the psychology of 
Briefly, the pup was crated and 
sent far away, on a journey that seemed 
to him to la>t forever. It was you who 
freed him from that traveling jail. It was 
you who took him to the pleasant out¬ 
doors for exercise. It was you who fed 
and watered him. It was you who petted 
him and who came 10 brighten the lone¬ 
liness of Ins first night away from home. 
It is to you he must look for everything. 
It is up to you to continue the process un¬ 
til, for life, you are his deity. 

Patience and common sense will achieve 
the whole Hung for you. Lose one or 
both of those glorious qualities in dealing 
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with a dog of any age, and you 
have lost what you can’t regain. 
In bringing up a young puppy, 
patience ami common sense are 
100 per cent necessary. There is 
no substitute for either of them. 

Your six-year-old d a u g h t e r 
would not progress fast in school 
if her teacher should shout at her 
and swear at her and beat her 
over the head and kick her. Such 
a teacher would land in jail, But 
you won't land In jail if you treat 
yoirr puppy in that same unrea- 
soiuiblevity. All the penalty you 
will incur is the ruin of the pup 
and the worse ruin of your self- 
control If you can't 
control your temper, 
don't attempt to con- t l 
trot anything or any¬ 
one else. 

As to obedience, it 
is the nature of every 
puppy to he obedient, 

Pu t nea rly ev ery 
puppy Is at first care¬ 
less or excitable or 


Pekingese, the Chinese Lap Dogs That Snme Believe 
Are a Degenerate Creed of the Spaniel 

playfully self-willed, and obedience devel¬ 
ops in him by >low degrees instead of im¬ 
mediately, Here is where patience must 
come in. Let him see you are tireless in 
your el tort to make his will conform to 
yours. Quietly, firmly, keep at it until 
lie minds* Once lie lias grasped the les¬ 
son, he has grasped it for life. 

Here at Sunny bank, in the biggest pup¬ 
py yard, Is what T call “the breaking gate," 
\\ hen I am training a puppy, l call him 
hack into his yard, when ills run and his 
romp are ended. As a rule, he comes 
willingly enough until he is within a few 
feet of the gate where T stand. Then he 
decides he is not going to be shut up in 
that yard, and he refuses to come farther, 
es I stand there for a solid 
ling him by name; not 
nor scolding, but summoning 
him in a steady and friendly voice* Soon 
or late he obeys the urge of my will against 
his own. Then, as he goes in through the 
gateway, T praise him extravagantly, hand 
him some tidbit as a reward, and alto¬ 
gether try to give him the idea he lias 
done something mightily clever. Not 
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This Child Is Well Guarded by a German Sheep Dor. More Commonly Known n,s a Police Dog, Which 
Resembled ihc Wolf More Closely Than Any Domestic Breed ol Animal 


once in fifty times, after that, does a pup¬ 
py disobey me. 

There are many similar tests of obedi¬ 
ence which any dog owner can work out 
for In in self. But. keep it up, whatever it 
is. Never surrender. If you do, the pup 
has learned that your will is uot law, and 
that he can tire out your endurance. \ on 
will thereafter lie only Ids owner, not ids 
master. There, is a world of difference 
between the two words. 

Once having won his obedience, the rest 
of his education is comparatively plain 
sailing. The next and hardest ordeal, in 
most cases, is to house-break him and 
teach him not to tear or destroy rugs or 
other furniture. 

Some pups can he house-broken in a 
day; some not for long weeks. (Even as 
some children can learn to read in a day, 
while others take an interminable time 
over the task,) In ho use-breaking, more 
than in anything and everything else in 
his training, patience and common sense 
—especially the latter—must come into 
action. 

In the first place, see that the pup is 
not kept indoors too long at a time. That 
is where common sense comes in. Let 
him out of doors at frequent and regular 
intervals. Soon, as a rule, he will learn 
to associate his needs with the outdoors, 


and will scratch at the door to go out or 
will coax you to open it for him. 

If you neglect this first glimmer of 
liouse-brokeness, then on you be the 
blame. The pup has done his best. The 
rest is up to you. If you fail to put him 
out at liis request, you have set hack his 
training by perhaps months* Worse still, 
if you punish him for transgressing after 
such a neglected appeal to you, you are 
not lit to own a dog. 

Soon or late—oftencst soon—patience 
and common sense will win llie victory. 
The same applies to a puppy which tears 
clothes or curtains or rugs. Tie can be 
taught easily to refrain from such wanton 
mischief, and to see it is wrong. 

When he has learned to obey and to be 
a respectable house mate, it is time to let 
him make friends with your family* By 
then. ordinarily, he will know that you are 
his god. But always, even after that, teed 
and exercise him yourself, whenever it is 
possible. Let him continue to rely on you 
and you alone for everything* 

As to tricks, I don’t teach my dogs any. 
The one thing every dog must learn is to 
lie down at command. This is easily 
taught. Press your hand gently on his 
hips, pushing them slowly downward and 
ever repeating the words “Lie down l” in 
a firm hut quiet voice. As he sits down 
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under this pressure, shift your hand to 
his shoulders, still repeating the words, 
"Lie down!" over and over* As the pres¬ 
sure at last makes him lie down, praise 
him highly for his supposed cleverness arid 
pat him. Make him think he has done 
something fine. Dogs are almost as vain 
as humans, when it cq tries to praise* 
Repeat this treatment three or four 
times, the first day, and as often mi suc¬ 
ceeding days, Soon—sometimes in a mere 
day or so—he will have learned to asso¬ 
ciate the gentle pressure with the cvcr- 
recurrent command, "Lie down!" and he 
will lie down, without the touch of the 
hand, at first sound of the order* When 
this ts thoroughly taught, it is simple to 
teach him to lie down in any spot to which 
you may point, or even to make him lie 
down by a mere gesture of one finger and 
without speaking a word. 

In similar fashion you can teach hint to 
lie on guard, protecting any object you 
may place in front of him, nr to guard 
your car when you leave him in it alone. 
The innate watchdog instinct is at work 
in such cases, helping your teachings* 

As to breeds of dogs, every one tu ids or 
her taste. All dogs of whatever breed can 
be trained into good chums and house¬ 
mates if they be rightly taught while they 
are young, and if patience and common 
sense are unfaltering* At heart, your dog 
is more anxious to learn than you are to 


teach, but don’t confuse or scare him by 
o verb mg lessons at any one time, 

It is up to you to decide whether your 
puppy is to grow into a pet or a pest. It 
is all in your own hands* Many a well- 
trained child grows up worthless* Never 
have I heard of a really well-trained dog 
which did so* 
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Aerial Trains Speed Across Harbor on Cable 


t 



ttires extended 200 feel above the water 
line can pass under the cables. One of 
the supporting towers is 328 feet high. 


FISH OF UNIFORM SIZE CAUGHT 
BY ELECTRIFYING WATER 


Fishing by means of electricity has pro¬ 
gressed in Germany to a point where any 
desired size of iish can be stunned by the 
current without injuring smaller or larger 
ones. Essentially the process consists of 
establishing an electric field of alternating 
current in the water. This stuns the fish 
for a limited lime, causing them to llont 
on the surface so they can be collected. 
Recently, however, it was found that the 
voltage can be so regulated as to stun any 
size of fish desired. There Is a definite re¬ 
lation between the voltage of the electric 
field and the size of fish affected by it. 
The smaller fish stand a higher voltage 
without visible effect while the larger ones 
are numbed by very low voltages. So ac¬ 
curate is this rule lhat it is possible to 
confine the catch to fish varying in length 
only one or two inches. The necessary cur¬ 
rent can he generated by a simple dynamo 
run by a small gasoline engine, such as 
used on motorcycles. 


Top, Suspension Cables over Barcelona Harbor; Bdcw, 
Two Passenger Cars and a Cable Tower 

Aerial trains carry passengers across the 
harbor at Barcelona, Spain, suspended 
from cables attached to tall towers on 
citiler side. Elevators take passengers to 
and from ihe tops of the towers, where 
the cars stop. Four of the one-car trains 
are in operation, with a capacity of 300 
persons per hour. Ships with stivers true- 
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MATCH-BOX CAMERA POSSIBLE 

WITH PHOTO ENLARGEMENT 

Enlargement of photographs to sixty 
times the original size, a process developed 
by Dr* Miller Reese Hutchinson, makes 
practical the manufacture of cameras no 
larger than a penny match box. Such a 
camera, says Doctor Hutchinson, would 
hold enough film to make several hundred 
exposures without reloading* After the 
film is developed, the magnifying process 
produces a picture many times larger 
without loss of detail. The secret of the 
process lies in the virtual elimination of 
“grain” in photographic film, which, when 
enlarged more than four diameters by the 
present method, blurs and distorts the 
image. Doctor Hutchinson’s process can 
be applied to motion pictures, telephoto, 
aerial and astronomical photography* 


AUTO IS BUILT LIKE A ZEPPELIN 
FOR BROADCASTING TOUR 

Built like a Zeppelin and capable of be¬ 
ing propelled by a regular air screw, an 
automobile has been designed in Iowa to 
carry radio artists on a “booster" tour. 
The road Zeppelin is equipped with pow¬ 
erful loud speakers and will broadcast'di¬ 
rectly from the studio within the car* It 
is mounted on a standard chassis and, in 
ordinary operation, is driven by the usual 
auto power plant* The propeller is pow¬ 
ered by an airplane engine, however, and 
will push the car at a speed of about 
twelve miles an hour when desired* A 
third engine is mounted inside to provide 
power for the generators of the broad¬ 
casting plant. The over-all length of the 
vehicle is twenty-five feet. 



Modified Form of Bowling Which lie quires Little 
Space, Since No Alky Is Needed 


BOWLING GAME FOR THE HOME 
REQUIRES NO ALLEY 

Bowling in your back yard, or even on 
the dining room table, is made possible 
with a variation of the game which re¬ 
quires no alley and hence can he enjoyed 
ill a restricted area. The pins and the scor¬ 
ing are the same as for the alley game. 
The ball, however, is suspended by a cord 
from an arm overhead* The player stands 
in the position of the pin 
boy in the ordinary game 



and swings the ball from 
the hand in such a man¬ 
ner that it goes around a 
stake and strikes the pins 
on the return. If tlie ball 
touches the stake, the 
pins that are knocked 
over are not counted. 


Shaped Like a Zeppelin, This A isto Carries Kadin Rntertumcrs and Equipment 
lor Rond Broadcasting; li la Propelled by a:i Atr Screw 


CTIie people of the Unit¬ 
ed States spend $715,000,- 
000 an n u a My for drugs 
and medicines. 















FALSE FACES fo 


Gas Masks Were Brought 
into Prominence during 
the World War, but They 
Arc Used Today in Many 
Peacetime Industries; at 
Left Is the "Polar Hear / 1 
Which Protects against 
Dust 


Above. Fight, the Atom 
Filter; It Is Well Suit* 
ed to the Battlefield as 
Being Very Effective 
against Gases Used in 
Warfare; It Is Worn in 
a Protective Covering 


Above Is the Carbonic-Oxide Mask 
Which Gives the Wearer a Terrifying 
Appearance; It Is Employed in Gas 
Works, by Tire Fighters and by Engine 
Crews When Passing through Tunnels 


Otic of the Masks Employed hi Industry 
as a Protection from Dust; It Covers 
the Entire Head and Fastens ahout the 
Neck. Keeping Duet Out of Eyes and 
Filtering the Air 
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EVERYONE 


On Account of the 
Glasses It Wean, the 
Mask at the Left Has 
Been Given the Name* 
"Swiss Spectacles 1 *; 
It Is Ermloyed as a 
Protective Covering hy 
Ind us! rial Workers* 
hat Has Also Found 
Favor with Burglars 
Who Have Used This 
or a Similar Form to 
Conceal Their Fea¬ 
tures When Commit¬ 
ting a Crime 


Above 1$ the Asthma 
Mask Worn by Persons 
Suffering from This Dis¬ 
ease: It Removes Im¬ 
purities from the Air 
That Is Drawn 
y through It 


This Might Be Called a Family Photograph of 
the Future, Depicting the Time When Every¬ 
body Wears Masks: Grouped in the Picture Arc 
Various Types Used in Both Industry and War¬ 
fare; Some of Them Filter Dust,, Some Stop 
Gases and Others Remove Impurities from Air 


World Photos 
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Racing Drivers Keep Gog* 
Elea Clean with Powder 
Puff Sewed to Gloves 



RACE DRIVER'S POWDER PUFF 
KEEPS GOGGLES CLEAN 

For years, tlie problem of keeping 1 gog¬ 
gles free from dust, dirt and oil worried 
racing automobile drivers. Then one of 
them found that a powder pulT was much 
better for that job than waste, and other 
drivers now include the puff in their rac¬ 
ing equipment. “Howdy” Wilcox of In¬ 
dianapolis has one sewed to each driving 
glove. When his goggles gel dirty, he lifts 
one hand and wipes the lens with the puff 
on the hack of the glove. Other pilots 
attach puffs to their steering wheels with 
elastic bands so that they snap back into 
place when released. 


FAUCET VALVE LASTS LONGER 
BY REDUCING FRICTION 

Designed to “float/* so that the twist of 
the valve shaft will not cause it to grind 
on the edge of its seat, a metal faucet 
valve has been produced to give extreme¬ 
ly long life. The valve acts on the vac¬ 
uum-cup principle. When pressure of the 
handle shaft is released, the water forces 
the cup off its seat, 
while the turning 
motion of closing 
the valve is all 
absorbed by the 
floating member. 
The valve is self- 
center in g and the 
head is of a spe¬ 
cial design that 


will stand indefinite healing and cannot he 
readily crushed, cut or torn. It is said to 
he more quickly installed than the usual 
washer type of valve, and by any unskilled 
person, h is also said to save the cost of 
frequent reseating and of ruined faucets. 


WELDING BY RADIO FREQUENCY 
REDUCES HEAT LOSSES 

Heat losses in welding are reduced by 
a new process in which high-frequency 
electric current is used. This current is 
like that used in radio. The process de¬ 
pends upon the fact that high-frequency 
currents are most intense on the surface 
of a conductor. The plates to he welded 
are brought together and connected by a 
wire. A high-frequency current is passed 
to the plates, accumulating at the outer 
edges to he welded which are subject to 
melting heat. Other parts of the con¬ 
fine lor remain cook Seamless pipes will 
be manufactured by this process. 


TRAP TO LURE FRUIT BEETLES 
BY USE OF SCENT 

Twelve to fifteen thousand Japanese 
beetles are trapped easily in six to eight 
hours through the use of a new pest de¬ 
stroyer recently developed. It acts just as 
efficiently against 
fruit flies and 
moths in orchards, 
merely by chang¬ 
ing the bait scent 
which attracts the 
insects to their' de¬ 
struction. The bait 
is not impaired by 
the hardest rain, 
while the scent is 
s u ffi e Sent ty a 11 ra c - 
live to draw the 
beetles a mile 
against the wind. 

The Japanese bee¬ 
tle thrives particularly during the hot 
weather, since the eggs are hatched in the 
warm ground. The trap, for use against 
Japanese beetles, is painted green and 
white, those being the colors most attrac¬ 
tive to these insects. Even field mice and 
moles have been successfully lured by the 
device by incorporating a different scent. 
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RUBBER MADE FROM MINERALS 
IS GOOD SUBSTITUTE 

Rubber made from minerals, with such 
basic materials as limestone, coke and or¬ 
dinary salt, is a good substitute for the 
natural product. While the price is slight¬ 
ly higher than the present price of rubber, 
refinement of manufacturing processes is 
expected to place the artificial rubber oil 
a competitive level. Samples do not swell 
or deteriorate unduly'when soaked in gas¬ 
oline for days, proving its superiority to 
tlie natural rubber in that respect. An¬ 
other advantage is that the new material 
cures without the addition of sulphur or 
other foreign bodies to aid in vulcaniza¬ 
tion. The artificial rubber has the appear¬ 
ance, Iceland stretch, but not the odor of 
the natural product. Since the minerals 
from which the artificial material is man¬ 
ufactured are plentiful in the United 
States, this country may be freed of de¬ 
pendence on outside sources for rubber. 


A CENTURY OF PLAYING CARDS 
TO BE OBSERVED 

Skill of the playing-card maker will be 
celebrated by an English company which 
ends a century in the business this year. 
The preparation of the designs and plates 
from which cards are printed is a highly 
skilled craft. Every board of cards is ex¬ 
amined after printing to remove spots and 
correct defects before the cards are cut 
out and assembled in decks. 



Artist Touching Up Imperfect Designs an Sheets of 
Playing Cards before Cutting 



Glau and Rubber Tubes in Framework of Giant X-Ray, 
Are Filled with Water for Cooling 

X-RAY THREE FLOORS IN HEIGHT 
COOLED BY WATER 

Water not only conducts the extremely 
high current hut acts as a “safety valve” 
as well, in connection with what is said to 
be the world’s largest X-ray Lube at the 
California Institute of Technology. The 
giant tube is three doors high and is sur¬ 
rounded by a queer-looking column of 
rubber and glass tubes. The tubes are 
filled with water, which acts as a resist¬ 
ance, carries the current to the high-fre¬ 
quency lead, and acts as a safety valve 
against arching, or artificial lightning, so 
common and so dangerous in connection 
with high-voltage experiments. 


©The average cost of new tires to Amer¬ 
ican motorists today is fifty-nine cents per 
tli on sand miles, compared with $5.(37 in 
the year 1914. 













Above* Scrubbing Brush with Sponge- 
Rubber Pat! Instead of Eristics; Soap 
Is Inserted between the Rubber and 
the Wood 


Left, Vest-Pocket or 
Purse-Sizc V lashlight; It 
Is About the Sire of a 
Cigarct Case'and Can Be 
Hung on a Hook or Set 
on a Table 


Above, Elastic Sh oestr in g 
Which Makes It Possible 
to Remove Shoe without 
Unlacing It 


Above, Dry-Cleaning Pad 
Fed Automatically through 
Tube Connected to Res¬ 
ervoir When the Pad Is 
Brought into Contact with 
the Cloth 


Above* Mixing Spoon with Bottle Opener in 
Its Lone Handle: Right, Refrigerator Door 
Opened by Stepping on a Pedal at I tfl Ease, 
Thus Leaving Both Hands Free 
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Above, Cake Breaker 
Thar Slices without 
Crushing, Leaving the 
Frosting anti Filling Fn- 
tirclv Intact 


Above. Wire Spring 
Necktie Prcsser That 
Restores Cravats to 
Their Original Shape 
without Ironing 


Above. Ru b l> e r 
Washboard with a 
Surface of Hall- 
Shaped Knobs, to 
Be Used for Linge¬ 
rie or Hose as the 
Rubber Docs N o! 
Tear Threads or In¬ 
jure Material 


Right, Cooking Platt 
and Cover Which 
Forms a Small Oven 
and Can lie Used on 
Any Stove 


Left, Portable Exerciser 
That Takes Up Little 
Room in a Traveling Bag 
and Can Be Set Up for 
Use Quickly in a Restrict¬ 
ed Space 
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METAL IS BONDED WITH FELT 
TO DEADEN SOUND 

Willi the aid of heat and pressure, met¬ 
al has been bunded with felt in a single 
sheet at the Mellon Institute of Industrial 
Research, at Pittsburgh, The new felted 
sheet will not only enable engineers to ob¬ 
viate the metallic ring of steel, but by sat¬ 
urating the outer felt surface with paint, 
lacquer or * rosin, prevent corrosion as 
well Protection of the metal from acid 
fumes and gas is foreseen as an important 
result* By combining asbestos felt with 
the metal and saturating the felt with the 
proper material, fireproofing is attained* 
The bond is so strong, under the new 
process, that a felted metal surface can be 
drawn, rolled, sheared, corrugated or bent 
just as if it were ordinary steel. 


FAST ESCALATORS IN SUBWAY 
CARRY LONDON TRAFFIC 

Moving stairways, or escalators, twice as 
fast as those used in the United States, 
have been installed in the London subway 
in speed up traffic to and from the trains. 
Tlie machines travel 180 feet per minute 
and are capable of carrying 16,000 persons 
an hour on inclines of from twenty-four 
to ninety feet, another new record for 
escalators. Increased safety is claimed by 
the Loudon subway operators in that the 
rush-hour traffic can be handled much 
more quickly than was possible under the 
old si air-climbing method. 


tl Names and addresses of manu¬ 
facturers of articles described in 
this magazine will he furnished by 
our Bureau of Information* 


Fast*Moving Stairways Carry 16.000 Travelers an Hour to and 
from the London Subway in Hush Hours 


Scooter, Like Roller Skate, lias .i Hand Grip anti 
Brake to Make It Safer for Children 


ROLLER-SCOOTER WITH BRAKE 
SAVES SHOE LEATHER 


Safer play, with a big saving in shoe 
leather, is made possible with a toy re¬ 
cently developed, a scooter that resembles 
a roller skate. Extending upward from 
the scooter is a heavy twisted-wire handle 
bent at right angles at several points to 
provide grasping places for children of 
varying sizes. The braking mech¬ 
anism consists of a flat plate 
which is pressed against the top 
of the wheels by the free, or push¬ 
ing, foot of the rider. The lever 
extends to the side of the scooter 
and is held off the wheels by a 
heavy spring when not wanted. 
Adjustable foot straps are pro¬ 
vided, which, once set, need never 
be moved again, as the foot will 
slip readily in and out. The toy 
can be used either as a scooter or 
coaster, the brake making its lat¬ 
ter employment completely safe. 
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Portable City Is Built for Olympic Athletes 


Seme of the 800 Portable Cottages Which Will Mouse 3*000 Athletes Participating in the Olympic Games at 
Los Angeles; Each Building Has Accommodations for Koxif Persons 


When the 3,000 male athletes assemble 
at Los Angeles this summer for the Olym¬ 
pic games, they will find awaiting them a 
small city consisting of 800 portable build¬ 
ings where the contestants will live dur¬ 
ing the period of competition. The tem¬ 
porary town is one-half mile square and 
all ihe buildings were fabricated at the 
lumber yards in complete sections and set 
up on the Olympic village site. The struc¬ 
tures are in various designs, but each cot¬ 
tage is ton by twenty-four feet and con¬ 
sists of two rooms to accommodate four 
men. Each lias a separate vestibule en¬ 
trance, a private door to each room, show¬ 
ers and a porch. There are also baths, 
administration buildings, a medical cen¬ 
ter, transportation buildings, entertain¬ 
ment facilities, seven dining rooms and 
kitchen units and a lire house, all of them 
temporary structures. For each building 
there were 1,500 pieces of lumber to be 
nailed in place, none over ten feet long 
except the ridgepole for the roof. In all, 
110 different details were nailed together 
at the lumber yards, the houses being as¬ 
sembled at the site by bolting the sections 
in place. The cottages are to be salvaged 
after the games, taken apart and then sold 


as summer homes, mountain cabins or 
seashore houses, or two rooms can be add¬ 
ed to make a permanent dwelling. 


TYPIST RENEWS OWN RIBBONS 
WITHOUT REMOVING 


Typewriter ribbons are renewed quick¬ 
ly right in the machine with the aid of a 
device recently placed on the market. Cost 
of ribbons is cut, 
the annoyance of 
constantly chang¬ 
ing them is ended 
and dim and indis¬ 
tinct letters are 
made bright and 
full-colored. The 
ribbon first is 
rolled all on one 
spool. Then the 
renewing appa¬ 
ratus is fitted be¬ 
tween the spools, 
and as the ribbon 
is rewound to the 
other side, a plunger feeds a special fluid 
into an applicator. This softens and 
spreads the ink in the ribbon. 
















By WILLIAM J. BURNS 

THtcruatioiiAlly Known Detective 


UST now, when there is much dis¬ 
cussion regarding kidnapings, many 
wealthy families are taking one inexpen¬ 
sive precaution that should be adopted by 
every family in America. The well-to-do 
are having their offspring fingerprinted, 
What is the advantage of this ? Well, 
suppose after years have elapsed the par* 
euIs of a baby, stolen and never recovered t 
are asked to believe that some half-grown 
waif is their lost one. It has happened 
before and will happen again. There is 
only one positive way to establish whether 
the candidate for admission to their home 
and access to their purse is really their 
child. That way is by a comparison of fin¬ 
gerprints. Yet how few persons have 
weighed the need for considering this 
matter! 

Nevertheless the terrible possibility we 
are considering is something that just now 
is disturbing the minds of many parents. 
I n recent weeks, the fingerprint experts of 
my organization have gone into the homes 


of a number of my richest clients and 
made impressions of the ridges on the fin¬ 
gers, hands, feet and toes of their young¬ 
sters. 

The patterns of those ridges will not 
alter throughout life in spite of growth. 
When these children have become grand¬ 
parents, the design of lhe markings will 
he the same, an absolute control of the 
otherwise baffling problem of identity, 

Jn each case, we have left one set of 
these impressions with the parents to he 
cherished with other important family 
documents; another set is filed in our own 
records. The kidnaping of infants is jnst 
one possibility that must he considered in 
this matter. Any detective, and Capt. John 
Ayres of the New York police department 
in particular, will tell you that a great 
many heartaches might he saved If all in 
this country were fingerprinted and if 
those prints were indexed in one great 
national library. And, after all, no honest 
man lias anything to fear from always be- 


* 
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Missing^ Men 


ing tied to It is true identity. 
Captain Ayres is in com¬ 
mand o£ the missing persons 
bureau. More than fifty de¬ 
tectives under him devote 
all their energies to the hunt 
for persons who have mys¬ 
teriously disappeared. Few 
arc aware of the magnitude 
of the army of Americans 
who vanish strangely from 
sight of friends and kin each 
vea r, T h e an mi a! numb er o f 
mysterious disappearances 
reported to the New York 
police is more than 9,000. 
Weighing tins with my own 
professional experience, I 
am convinced that the sum 
of such cases for the nation 
represents a yearly mystery 
as great in its mass as if all 



r • 




Top, Rcprofluciiojj of Gun and Gran^t: by Process 
Which Aids in Identification of Articles; Ilelcnv, X-Rays 
of Stnus Passages for Identification Purposes 

the inhabitants of FI Faso, Tex,, were to 
drop from sight. The world is kept aware 
of the voids left by the disappearance of 
Justice Crater, of Dorothy Arnold, and 
other widely publicized cases. Not many 
stop to estimate that since Dorothy Ar¬ 
nold melted into a sidewalk throng in 


UjukrotiiHl & tiisilcfwtnd 


1910, at least 2,000.000 have disappeared in 
the nation for a long or a short while. 
That is enough to populate a city the size 
of Philadelphia. 

1 have followed the trails of many van¬ 
ished persons. Sometimes they lead to the 
ends of the earth, to nameless graves, to 
prison cells, to hospitals and asylums. 
Houdini, causing an elephant to disappear 
in one of his stage illusions, created only 
mild wonder compared with the complete 
bewilderment of a family when a member 
vanishes. Do they ever cease to scan the 
faces of all strangers, hoping that each 
fancied resemblance will focus into the 
features of the one they seek? 

There is an old woman who comes ev¬ 
ery week to police headquarters in New 
York. She has been coining for nine 
years, at first a buxom fresh-faced woman, 
but now tliin, withered and gray. It is 
her son who is missing. By now lie would 
be twenty-three; he was fourteen when 
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he vanished. He was a delivery boy for a 
manufacturer of imitation jewelry. Was 
he murdered for the sake of false gems? 
Or did some joker in the plant trick him 
into believing the bag he carried was filled 
with real jewels and transform him into 
an absconder? All I know is that his 
mother's hope he will return is kepi alive 
by a chart that hangs on the wall at police 
headquarters. It is a tabulation of more 
than 100,000 disappearances reported in 
a period of seven years. Nearly ninety- 
eight per cent of the cases were closed. 
The missing persons were found- Year 
after year it is the same, only two out of 
each !00 cases continuing to he mysterious 
disappearances; anti the police never stop 
looking for the others. 

Whether yon live north, south, east or 
west, the police of your city will tell you 
that, contrary to popular belief, ihe ma¬ 
jority who disappear arc not girls and not 
juveniles. The ratio is three masculine 
disappearances to each two feminine cases. 
Most people who disappear plan to do so 
and often create false dues designed to 


fool those who would track 
them. In Iowa, a few years 
ago, the relatives of a man 
whose burning automobile 
was found on a lonely road, 
buried as bis the corpse that 
was behind the wheel. Aft¬ 
erward i t wa s found t n e 
charred body had been em¬ 
balmed ! The body had been 
stolen from a grave yard. 
Was the man trying to 
swindle an insurance com¬ 
pany or trying to escape 
v c u ge f u 1 c r l m i n a 1 asso¬ 
ciates ? 

Out on Long Island, some 
time ago. the finding oi an 
automobile with bullet holes 
in the top suggested that 
the owner, an overseas vet¬ 
eran. had been murdered on 
the eve of his marriage. 
Through fingerprints on file 
in Washington, he was aft¬ 
erward found to have joined 
the marines. He was simply 
a fugitive from his own wed¬ 
ding. 

An eastern manufacturer 
vanished one Saturday while he was on 
his way to his factory with $7,500 to pay 
his employes. Then a note canie which 
read: “We had to hump him off. His 
body is in the river/ 1 It happened that 
the river was full of ice* Many months 
later a member of a fraternal order to 
which this man belonged, and who had 
seen Ills picture on a circular in the lodge, 
recognized him in a Texas city ball park. 
He had simply grown tired of his family 
life. Selfish ! The mystery of many who 
voluntarily disappear is explainable on 
that basis. 

In the hunt for such persons the detec¬ 
tives should be given all possible informa¬ 
tion about their life and character. Al¬ 
ways the task is to find out what they 
were thinking about lie fore they disap¬ 
peared. We had a case once in which the 
withholding of a slight clue delayed suc¬ 
cess for over a year. 

The man, kinsman of his employers, 
was foreign buyer for a department store 
in a small town in the Great Lakes region. 
He started abroad with $50,000 on a buy- 
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ing t rip, W e f o u n cl h e 
had walked out of a New 
York hotel room leaving 
all his possessions. The 
brush with which he had 
p r e p a r e d his face fo r 
shaving' that morning was 
still creamy with lather. 
A police clerk up in Sas¬ 
katchewan, Canada, rec¬ 
ognized him from a cir¬ 
cular photograph we had 
distributed* What cha¬ 
grined us was to discover 
that his family had found 
marginal annotations of 
his in a hook he had read, 
which were a broad hint 
that he had taken a fancy 
to the name of one of the 
characters in tile novel. 


Police Motorcycle Equipped with Radio to 
Combine Speed with Rapid-Communication 
Facilities; Below, Larne Alumituim Repro¬ 
duction of Bullet Fired by :i Slayer 


That was the name under which he was 
Jiving when found in Canada ! 

Circulars are one of the best aids in 
finding a missing person when all other 
dues fail Did the man or woman leave 
in an automobile? Then send a circular, 
bearing a reward offer, to all auto-license 
bureaus and main-traffic-artery filling sta¬ 
tions. Hotels? Six thousand circulars 
will do the trick. Ts the person likely to 
go abroad? File a photograph with the 
passport bureau in Washington* These 


steps are helpful when the missing one is 
deliberately disappearing. What about 
the other kind? 

There is a constant exchange of infor¬ 
mation between the various police depart¬ 
ments of the country as they seek to find 
the missing for distracted relatives. In a 
recent three-day period the missing per¬ 
sons bureau in New York received re¬ 
el nests for aid in finding missing ones 
from San Antonio, Dallas, Pittsburgh, 
Montreal, Southampton anti Birmingham, 
England, Tientsin, China, and a dozen 
other scattered places. All cities have this 
problem, but New York handles it with 
exceptional skill. 

As a clearing house of lost identities the 
missing persons bureau appropriately in¬ 
cludes as a major function the problem of 
naming the city's unidentified dead. Death 
at least a thousand times a year overtakes 
some person in the city who is out of 
touch with family or friends* The same 
problem exists in every city, and every¬ 
where it provides strong support for my 
argument that all of us should he finger¬ 
printed, especially the babies and children. 

It is my notion that kidnaping is going 
to be less and less a reason for finger¬ 
printing, however* Lately T have been 
advising all my clients and friends to cau¬ 
tion their children against accompanying 
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Above, Demonstration of Metal De let tor. Shown at Bottom of 
Fatfc t Which Sounds Alarm When an Armed Person Approaches 


is more punitive laws to deal 
with kidnapers. 

1 believe that kidnapers should 
be put lo death. I do not be¬ 
lieve that the authorities arc jus¬ 
tified in conniving with a family, 
no matter how grief-stricken, in 
promising immunity to kidnap¬ 
ers, That works an injustice to 
all other children, for it per¬ 
suades the vicious of the under¬ 
world that kidnaping is a safe 
crime. We should make it the 
least safe of all crimes it we love 
our children. 

What sort of law? Let the 
federal government step in here 
and say, among other things, 
that the use of the mails to col¬ 
lect ransom shall he punished by 
hanging. And when kidnapers 
are caught, hang them quick. 
When we make a practice of lin¬ 
ing that, then none of our miss¬ 
ing persons will be kidnaped 
children, 


strangers, regardless of circumstances; to 
caution all who are entrusted with chil¬ 
dren-—governesses, nurses and teachers— 
of the subtle subterfuges used to secure 
the possession of children; likewise to 
warn them of the importance of a proper 
investigation of all servants. Actual phys- 
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ical protection is the best safeguard of the 
sort, of course, but what the country needs 


BOILING INTERIOR OF EARTH 
STIFF AS GLASS 

Ohl Mother Earth is "boiling” like a 
soup kettle, with the continents floating 
on the surface like flakes of scum. That 
is the theory of Prof. Arthur Holmes, of 
the University of Durham, England, to 
account for the rate at which the earth is 
losing Its heat. The soup, he explains, 
does its boiling in terms of mi lien ia, rath¬ 
er than minutes, and is thousands of times 
as stiff as glass, so its movements natural¬ 
ly arc slow. Lord Kelvin, English" phys¬ 
icist, made an effort two centuries ago to 
calculate the age of the earth from the 
known rate of heat radration. He assnmcd 
an originally molten globe, with no energy 
beyond the original dowry it brought with 
it from the sun. On this basis, he allowed 
a maximum age of 40,000,000 years, but 
geologists and evolutionists protested this 
was entirely ton short. This impasse last¬ 
ed until radioactive elements were found 
in the earth's crust to account for an ac¬ 
cessory supply of energy, but there still 
remained the problem of transfer of the 
interior heat to the surface. Prof. John 
July, of the University of Dublin, has held 
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Passengers Gan Be Embarked and Disembarked Quickly with This Automatic 
Dock Gangplank That Pits the Entrances of Any Size Vessel 


that waves of thermal en¬ 
ergy start from the inte¬ 
rior and work outward 
through a semi-fluid mass. 

Each wave liquefies the 
zone through which it 
moves, and, as it passes, 
leaves it solid again. Pro¬ 
fessor Holmes’ soup-ket¬ 
tle hypothesis visions a 
movement of the interior 
itself, carrying the energy 
with it. The interior mass, 
he thinks, may he suffi¬ 
ciently fluid to move with 
slow convection currents, 
rising in the equatorial 
regions, flowing along at 
tiie surface jlist beneath 
the solid crust, and sink¬ 
ing again at the poles, to 
begin the cycle anew. 

There are also other cur¬ 
rents, he believes, and lie 
conceives these currents as taking a grip 
on the bottom of the earth’s crust and 
pushing it about, splitting continents apart 
cm the sides toward the poles and pushing 
outer margins into wrinkles, or mountains. 


GAUGE FOR FORD VALVE STEMS 
MAKES FITTING EXACT 

Frequent grind¬ 
ing and reseating 
of Ford valves 
soon makes the 
stern too long for 
a perfect fit. To 
overcome the un¬ 
certainties of the 
cut-and-try 
method, a gauge 
has been devel¬ 
oped that shows 
the exact amount 
the stem is too 
long. The gauge is in two parts, a thick¬ 
ness mem he i* that fits over the tappet, and 
a tubular member that is inserted in the 
valve-stem guide. When the head of the 
gauge is pressed down to a tight fit on the 
valve seat, ihu collapsing tube is shortened 
to tire correct length for that particular 
valve, and the excess length of the stem 
is cut off. 


AUTOMATIC GANGPLANK SPEEDS 
SHIP LOADING 

Adjustable to any ship entrance, a gang¬ 
plank that speeds up embarking and dis¬ 
embarking of passengers has been intro¬ 
duced in marine travel. The device moves 
nu rails along the pier and can be raised 
or lowered to the height of gangways. 


WIGGLING FISH LURE IMITATES 
LIVE MINNOW IN WATER 

Imitating the motions of a live minnow 
in the water, a jointed lure has been found 
a good bait for even the most wary of 
lish. It is in the form and color of a min¬ 
now, but the sectional body contains four 
joints and the large spoon helps to impart 
a lifelike motion in casting, causing the 
sections to weave in the water. 



Fish Luce with Sectional Body That Imitates Move¬ 
ments of a Live Minnow in the Water 
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hear good news and as¬ 
sured prospective cus¬ 
tomers that he knew his 
business as he was 'hinder 
command of the Gods*” 
As a last touch he re¬ 
vealed himself as a for¬ 
eigner in Egypt, from the 
Island of Crete. The sign 
had been set up strategi¬ 
cally lie fore the Avenue 


Power Saw Can Be Operated nt Any An^lc In Cutting 
Giant Redwoods, as Shown Above and at Right 

PORTABLE POWER SAW SAVES 
WORK FELLING REDWOODS 

Driven by gasoline, a power saw for 
felling big timber has been found prac¬ 
tical in the redwoods section of the Pa¬ 
cific coast. The saw is portable, a factor 
in working with the immense trees* Saws 
from five to twelve feet in length may be 
operated with the engine* 


'“AD' 1 TWO THOUSAND YEARS OLD 

EXTOLS DREAM INTERPRETER 

In the third century B. C., an enterpris¬ 
ing business man in Egypt tie vised a clev¬ 
erly worded advertisement and inscribed 
it on a small stone to call the attention of 
the public to his ability as an interpreter 
of dreams. The sign was discovered and 
deciphered recently by Dr, Nathaniel Jul¬ 
ius Reich, of Dropsie college, while be 
was making a study of writings found at 
the Temple of Scrapis, near Memphis* it 
consisted of only sixteen words in a 
strange combination of hieroglyphics, lit¬ 
eral ics and Egyptian written with Greek 
letters. Translated, it read, "Dreams 1 ex¬ 
plain, holding the commands of the Gods* 
Good Fortune] A Crete will interpret 
themT An analysis shows the writer had 
a good knowledge of advertising princi¬ 
ples, His message was brief and came to 
the point in the first sentence. He subtly 
suggested, but did not promise, that those 
who came to him with their dreams would 


of Sphinxes leading to the temple where 
many came to have their dreams inter¬ 
preted by priests. 


ARTIFICIAL RAIN TESTS PHONES 
WHEN NATURE FAILS 

When nature fails to provide showers, 
artificial rain is produced by a sprinkler 
system of testing materials to be used in 
the nation's telephones. Rain, whether 
artificial or real, pours down on a care- 
fully selected collection of metals and al¬ 
loys day after day* Some of the equip¬ 
ment is unfinished* while other parts are 
covered with metallic coatings nr paints* 
If these materials survive the weather 
tests, they generally are adopted for use 
in constructing some part of the telephone 
equipment* In other parts of the Bell 
Telephone laboratories, other tests are 
conducted* Even the felt attached to the 
bottom of each phone is subjected to se- 
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High-Speed Grinder That Can Be Used Like Pencil 
to Write Identification Marks on Metal 


verc experiments to determine its wear¬ 
ing qua lilies, In one corner, a tumbling 
barrel gives a new type of 
microphone all the shocks 
a nd v i b r a t i o 11 s w h i c h 
might be expected in air¬ 
planes, for which the in¬ 
strument is designed, A 
mechanical swan auto¬ 
mat ica 1 ly pineks a piug 
from the swit chboard and 
drops it, h u n d reds o f 
times a day, to test the 
cord. By this method, 
engineers are able to 
study at first hand and 
provide means for 
strengthening the cords. 


WRITING ON STEEL 
WITH HIGH-SPEED 
GRINDER 


Extensive industrial 
use is being made of a 
grinder which revolves at 
speeds of 40,000 to 100,000 times per min¬ 
ute. Such a rate of rotation is made pos¬ 
sible by using compressed air at a pressure 
of from thirty to 100 pounds per square 
inch to operate a very efficient small tur¬ 
bine. 'fhe grinder weighs less than a pound 
and is shaped somewhat like a lead pencil 
and used in ihe same way. It is employed 
for the accurate shaping of metal parts 
and castings in locations not easily acces¬ 
sible, and for writing identification marks 
and numbers on glass, hardened steel and 
other very hard metals. Characters can 
be written as fast as the work could be 
done with an ordinary pencil* 


L igh tv? eight 
S u m m c r Hat 
Made of Braided 
Cotton n ti (1 Re¬ 
sembling a Leg¬ 
horn Straw: at 
Left, Some of 
the Cotton Braid 
in Various De- 
aigns 


SUMMER HAT OF COTTON BRAID 
LOOKS LIKE LEGHORN 

Summer hats for men are now being 
made from cotton braid, tlie headpieces 
resembling those of leghorn straw in ap¬ 
pearance, The cotton hats are sewed and 
blocked like those of straw and are stiff¬ 
ened with a cellulose lacquer. They are 
said to be cool and comfortable and cost 
less than the straw varieties the}' resemble. 


CENTRAL RADIO RECEIVING SET 
SERVES MANY SUBSCRIBERS 

Thousands of English subscribers get 
their radio programs from loud speakers 
plugged in on a line running from a cen¬ 
tral receiving set. Selective receivers with 
high-powered amplifiers are placed in sta¬ 
tions at central points in each district. 
Programs picked tip by these sets are sent 
Out over a system of feeder lines which 
are tapped to serve individual homes. One 
such receiver serves 1,500 subscribers at a 
time. The cost is about thirty-live cents a 
week, in addition to the radio license. 
Freedom from interference and from the 
responsibilities of maintenance are induce¬ 
ments to subscribers. 
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Detectives in Making—A School in Which 



Berlin's Future 
Detectives Take a 
Course in. a School 
of C r i m i ti o 1 o g y 
Where They Re¬ 
ceive Training in 
Police Regulations, 
Ways of Detecting 
Crimn and in Lines 
of Reason ing to 
Be Followed in 
Solving Crimes; 
Left, a Model Is 
Being U set! to 
Demonstrate a 
Theoretical Crime, 
the Students Be¬ 
ing Required to 
Tell flow Crimi¬ 
nal Escaped from 
Facts Available 


Above* L a r g e-S calc Street 
Madcl of Scene of a Crime 
Augmented by Wall Draw¬ 
ings to Give Greater Detail; 
Pupils Must Study the Mod¬ 
el and by Reasoning and De¬ 
duction Decide Which Way 
a Slayer Must Have Fled; at 
Left, Reproduction of Scene 
Where a Body Was Discov¬ 
ered with Cards Showing 
Where Gun, Cartridges and 
Blood Were Found; Students 
Decide Whether It Was Mur¬ 
der or Suicide 
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Police Rookies of Berlin Learn Their Craft 



Moving Pictures Being Shown in the 
School of Criminology to Give Students 
a Thorough Understanding of Haw a 
Thief Sets About His Work and the 
Tools lie Uses 


Left, Large-Scale 
Street Model Where 
Instructors Explain 
Best Disposition of 
Forces for a Police 
Raid and Point Out 
the Strategy in Plac¬ 
ing Limited Number 
of Men to Cover All 
the Territory 


Right. Students of the Berlin 
School of Criminology Find¬ 
ing Out How Easy It Is to 
Hob a Person Sleeping in a 
Public Park 


Above, after Watching Pick¬ 
pocket Operate, Students 
Write Down Details 
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Alban, near Mexico City, 
will provide work for 
generations of archaeolo¬ 
gists, since only the north 
terrace has been cleared* 
In the center of the ter¬ 
race is a s u n k e n c n u r t 
where they believe secret 
funeral and other rites 
took place. Monte Alban 
is thought to have been a 
sacred cemetery city and 
the entrance to the world 
beyond tlie grave, rather 
than an Indian metropo¬ 
lis. North terrace is 
known as the “Temple oL 
the Tiger/' 


Huge Numbers. Like the "34" Shown Above, Helped Airplane Pilots Iden¬ 
tify Battleships during the War Games of! the Hawaiian Islands 


NUMBERS ON U. S. BATTLESHIPS 
GUIDE FLYERS IN WAR GAME 

Battleships engaged in the United States 
army and navy maneuvers off the Hawai¬ 
ian islands had numbers painted on top of 
their gun turrets to guide service aviators. 
War vessels attacking the islands could he 
identified easily from the air, avoiding the 
confusion that might have resulted from 
an “attack" by pilots on the same side. 


EXERCISER HELPS 
IMPROVE WEAK 
EYES 

Weakened eyes can he 
strengthened, reviving 
impaired vision, by an ex¬ 
erciser designed like a 
stereoscope. Hand-and- 
eyc co-ordination exer¬ 
cises are used, with the 
device aiding the eyes. 
One exercise consists in 
filling in an incomplete 
drawing, the original appearing beside the 
one on which the student works. Twelve 
years were spent in experimentation be¬ 
fore the “in a mi duct or," or eye exerciser, 
was produced. 

To Strengthen Weak 
Eyes. This Magnifier la 
Used As Exerciser for 
Filling in Drawings 


SECRET PASSAGE OF ANCIENTS 
FOUND AT MONTE ALBAN 

Monte Alban's ruins, in which an In¬ 
dian treasure tomb was found, contains a 
tunnel that apparently was a secret pas¬ 
sageway which the ancients traveled to 
and from the city. Archaeologists have 
uncovered the tunnel entrance and an In¬ 
dian has penetrated the shaft 250 feet, 
finding human bones and a curious pot 
thought to be an incense burner. Monte 
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City Obtains Heat and Power from Sewage 



At a cost of almost nothing to oper¬ 
ate, because the plant supplies its own 
fuel, a sewage-disposal system in New 
Jersey runs on the sewer gas from the 
city's waste. Long known as a danger¬ 
ous explosive, the gas is tamed to drive 
electric generators, compressors, refrig¬ 
erators, steam boilers, gasoline engines, 
and every other piece of equipment in 


© Baihruu 

PIere Is the Equipment Used to Harness Sewer Gas, a Dangerous Explosive ■; 
Tamed, It Supplies Heat and Power for Sewage-Disposal Plant 


the plant. It also heats and lights all the 
buildings and Is said to have fifty per cent 
more beating power than other manufac¬ 
tured gas. Exhaust pipes are water-jack¬ 
eted and the hot water piped into the ra¬ 
diators. 


SAFETY SLOTS IN BIRD’S WING 
AID AIRPLANE DESIGNING 

Safety devices and the general shape of 
birds' wings are being studied closely by 
airplane designers In an attempt to pro¬ 


duce aircraft that can he 
maneuvered as easily as 
the bird flies. Practically 
all the large and medium- 
sized birds have multiple 
wing tip slots, that is, 
their feathers separate at 
certain phases of flight, 
making soaring and land¬ 
ing easier. These slots 
o perate a u i o m a t i c a 11 y, 
one stud e n t discovered 
by holding a bird's wing 
in front of an electric fan. 
In addition, microscopic 
study of wings has re¬ 
vealed small books on the 
under feathers that pre¬ 
vent the slots from open¬ 
ing too far. The hooks 
are flexible and easily un¬ 
lock to let the feathers 
slip back into place when 
the slot is not needed. 
Some designers already 
have employed the slot in airplane wings, 
using one similar to that in tlie teal's wing. 
A braking effect is produced by the slot in 
tliat bird's wing, permitting it to land on 
water without capsizing. The large birds, 
which glide and soar, do not require slots 
in their wings, but birds with small span 
and with square or rounded tips on their 
wings have slots for control and lift. De¬ 
signers of gliders follow the general shape 
of tile soaring bird's wings, while airplane 
makers are studying the control devices 
of small birds. 
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Giant Flyer Carries Three Tons of Bombs 



Above* a Head-On View 
of a Huko Night-Bomb¬ 
ing Plane Recently Test¬ 
ed at Bordeaux; It Can 
Take Off with 5,500 
Pounds of Bombs and 
Is Equipped with Three 
Machine Guns for De¬ 
fensive Fighting: the 
Ship Has n Top Speed 
of About 170 Miles an 
Hour, Can Attain an 
Altitude of H.500 Feet* 
and Develops Over 2,000 
Horsepower; It Is Sev¬ 
erny Feet Long and 
About 120 Feet Wide; 
Note Position of Pilot's 
Cabin in the Nose 
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COLD WEATHER PLAYS TRICKS 
WITH FLYERS’ PHONES 

Transport pilots who communicate reg¬ 
ularly with ground stations by means nt 
radio telephone reported much trouble 
during the past winter from an atmospher¬ 
ic peculiarity known as '‘skip distance/* 
The voice of a pilot flying between New 
York and Chicago, for instance, was heard 
clearly at Fort Worth when the ground- 
station operator at Chicago could not 
hear him. Likewise another flyer over 
Redding, Calif., was heard at Des Moines, 
hut a dispatcher at Oakland, 300 miles 
away, could not pick him up, and a pilot 
over Kansas City was heard more distinct¬ 
ly at Spokane than at Moline, Ml. To coun¬ 
teract such conditions, the pilots are cov¬ 
ered not only by their nearest home sta¬ 
tion, but also by distant dispatchers who 
can serve as relay stations to report be¬ 
tween the pilot and his ground station 
when his voice is lost to the station to 
which he is trying to talk. The pilots 
must report to ground stations and receive 
weather information from them at inter¬ 
vals not exceeding twenty minutes, so that 
failure to hear a pilot is cause for imme¬ 
diate concern. 


MOTOR BICYCLE FREE-WHEELS 
BY RAISING ENGINE 

Free wheeling 
for motor bicycles 
is provided by a 
o n e-cy 1 i nder en¬ 
gine which may be 
raised clear of the 
drive engagement 
by a lever oper¬ 
ated by the rider. 
The motor is start¬ 
ed by pedaling the 
bicycle until fair 
speed is attained and then lowering the 
motor into contact with the rear tire* 
Speeds up to thirty miles an hour are 
available* When the rider starts down a 
hill, he may get the free-wheeling effect 
by pushing the engagement lever down, 
lifting the engine from the rear tire, A 
throttle, which is pushed forward for more 
speed and hack to reduce speed, makes 
operation easy. 



Photos Made with Small Cameras Are Easier to View 
if This Magnifier la Used 


MAGNIFIER FOR SMALL PHOTOS 
USED IN METAL VIEWER 

Equipped with a magnifying lens for 
viewing photographs too small for ob¬ 
servation by the eye, a metal viewer has 
been placed on the American market. The 
device, made in Germany, is designed 
especially for pictures taken by small cam¬ 
eras using film one by one and one-half 
inches. Details of such photos are brought 
out clearly by the magnifying lens. A 
photograph is placed in a slot at one end* 
and the lens is moved back and forth for 
focusing, while the observer is holding the 
lens close to one eye. 


VACUUM CLEANER TURNS TUBS 
INTO WASHING MACHINES 

Any laundry tub is quickly converted 
into a washing machine with the aid of a 
new attachment for the vacuum cleaner. 
It consists of a metal tube which can be 
hooked to the side of the tub and connect¬ 
ed with the vacuum-cleaner hose. On the 
lower end is a star- 
like attachment 
that lies fiat on the 
bottom of the tub. 

Air holes in the 
star points allow 
the air to rise un¬ 
der pressure, forc¬ 
ing suds through 
the dollies. 
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Restoration of This Beast's Head, Resembling That of an Ancient Rhino, Is 
Shown- Note the Massive Horns Arming the Nose 


ANCIENT RHINO’S HORNED HEAD 
UNEARTHED IN BAD LANDS 

Armed with a maSsive pair of horns ris¬ 
ing two feet above the nose, the giant skel¬ 
eton of a rhino-like creature that roamed 
the Bail Lands of Montana centuries ago, 
has been restored to a lifelike appearance. 
The head was unearthed last summer. The 
formidable horns were used for battering, 
charging and tossing the great animal’s 
enemies. The body was twice as big as 
the largest Indian rhinoceros of today. 


AIR TUNNEL IN CAR 
WILL REDUCE 
RESISTANCE 

Most of the streamlin¬ 
ing of live modern auto¬ 
mobile to reduce wind re¬ 
sistance has been applied 
to the front end, although 
it is well known that a 
low-pressure area or par¬ 
tial vacuum at the rear 
retards progress about 
as much as the high- 
pressure area in front. 
Streamlining the rear end 
ordinarily entails added 
length, hut this object ion 
has been overcome in a 
rccent invention k n o w 11 
as a vacuum breaker. 
This is merely an air passage in the hack 
of the body. There is an opening in the 
back, covered by a grill, and from it an air 
passage extends through the body to a 
point in front of the gasoline tank. From 
this point under the car where pressure is 
created, air is scooped up and forced out 
at the rear where a low-pressure area ex¬ 
ists, This tends to equalize pressures at 
front and rear. 


LUMBER SEASONED IN ONE DAY 
BY RESPIRATION PROCESS 

Thorough seasoning of lumber can be 
attained in from twelve to twenty hours 
by a method developed by a Swedish for¬ 
estry expert and known as the respiration 
process, it consists in alternately expos¬ 
ing the lumber to hot, dry air under nor¬ 
mal atmospheric pressure and then to a 
high vacuum. Raw logs, direct from the 
raft, yield to the treatment, which ex¬ 
tracts from the wood certain humidity - 
attracting salts and organic substances 
which promote decay. Lumber thus treat¬ 
ed will not again absorb moisture, nor will 
it crack, warp or develop blue rot. The 
method is applicable also to rare woods 
which are liable to rapid decay in the trop¬ 
ics. Using this process, lumbermen expect 
to furnish builders with parts cut to exact 
size, saving them much waste. 


Outlet for an A if Postage in Rear of Auto Hotly 
Which Helps Reduce Wind Resistance 
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Window-Shell Oyster Makes “Glass” for Arts 



Siicll after Cutting to Obtain Buttons, Left- Lamp and Buckle Made from “Wlndow-Shcir Oyster- How 
the Transparent Shell Is Cut, and at Bight, Ornamental Window Made from Shells 


Art windows, lamps, buckles, buttons, 
mid many other useful arid ornamental 
objects* are produced from the extremely 
thin and translucent shell of an oyster, 
native to the South Pacific- The shells 
often reach a short diameter of from 
twelve to fourteen centimeters. (Four and 
two-thirds to five and one-halt inches*) 
They have a laminated structure and one 
valve is fiat while the other is slightly con¬ 
cave* The flat halves are cut in squares 
and other geometric figures for use most 
often in windows, while the concave sur¬ 
faces find ready markets in the arts. The 
Chinese for many years have used the 
shells instead of glass for windows and, til 
some of the oldest churches in Manila, the 
shell panes have withstood the rigors of a 
tropical climate for hundreds of years. 
Art and science find the shells adaptable 
tor paneling, concealed lighting systems, 
partitions, shades, lanterns, shields* trays, 
screens, place cards, picture frames, can¬ 
dlestick s and cake and fruit dishes. The 
mollusks producing the shells are highly 
prolific and are often found in waters so 
shallow the gatherers can wade for them* 


THE WORLD OF HIGH PRESSURE 
IS MODERN “WONDERLAND” 

A modern “Wonderland'' has been cre¬ 
ated in the laboratories of a Harvard pro¬ 
fessor who is exploring the world of high 
pressure. Matter is sometimes subjected 
to as much as 40*G00 times the pressure 
it ever bears in ordinary existence* Gases 
become as dense as liquids, the molecules 
that compose them, and in turn the atoms 


that compose the molecules, being driven 
together in a densely packed mass* Many 
soft and pliable substances lose all their 
characteristics under intense pressure. 
Paraffin wax becomes harder than steel, 
and, in fact, it has been found not at all 
difficult to make a piece of steel flow by 
pushing it with a stick of paraffin. Soft 
rubber becomes so hard that it may be 
utilized as a die to cut steel* Six different 
kinds oi ice which can exist only under 
high pressures have been found. 


RUBBER BLOCK FOR SANDPAPER 
GIVES COMFORTABLE GRIP 

Strips of sandpaper are held securely in 
a rubber block that gives a comfortable 
grip when using this abrasive. Each stand¬ 
ard sheet of paper provides four strips 
for the block. These are held in place by 
imbedded pins in the top of the block 
whose points are covered by flaps. The 
block can be used equally well for either 
dry or wet sanding. 



An Easy Way of Usinc Sandpaper Is to Attach It to 
a Rubber Block, Giving a Comfortable Grip 
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Filament Transformer Serves All Purposes 



Supplying a vari¬ 
ety of filament volt¬ 
ages, tins trans¬ 
former may be built 
for either 25 or 60- 
cycle 110-volt line 
supply. The tem¬ 
porary form tor 
winding the coil for 
60 cycles is shown 
in Fig, 1. The size 
of the winding 
black is increased 
to £4 by 2% in. for 
a 25-cycle supply. 
Ju this case, the 
s a in e n u m b e r of 
turns and wire sizes 
indicated in Fig. 5 
arc used, hut dGu¬ 
ide the quantity of 
w i re s p cc i ll ed will 
he required, and the 
number of E and 
I-laminations will 
he 180 of each kind. 
For the 60-cycle 
type shown, 80 E 
and T 29-gauge lam- 
inatio ns of trans¬ 
former steel are re¬ 
el ui red, and these 
may be purchased 
r e a d y cut a n (1 
drilled. The metal 
c o n t a i u e r, Figs. 2 
a nd 3, w ilk o f co urs c T 
have to be enlarged 
if the 25-cycle trans¬ 
former is built. The 
flat metal piece to 
he bent as shown 
above in Fig, 2 is 
2 y 2 by 7 in. After 
the transformer is 
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placed in the case it is sealed 
with melted beeswax. Enameled 
magnet wire is used for all coils. 
The 700-turn primary coil re¬ 
quires about l /3 lb. of wire and 
the two 2,5-volt 5-amp, second¬ 
ary coils about the same amount. 
These two windings 
will supply six tubes 
in two groups of 
three tubes each, A 
third secondary 
winding of 32 turns 
supplies 5 volts, or 
48 turns will fur¬ 
nish 7,5 volts for 
power tubes, A turn 
or two of heavy 
wrapping paper is 
wound around the 
coil form without 
glue and then con¬ 
tinued with glue be¬ 
tween the layers 
until the paper is 
about Via in. thick. 
The p r i m ary i s 
wound on first. The 
two 2.5-voIt wind- 
ings are then wound 
over the primary in 
succession and the 
third winding last. 
All windings are to 
he separated with a 
layer of paper. A J4- 
in. machine screw 
holds the coil form 
together and is in¬ 
serted in a chuck 
for winding. The 
completed coil is 
removed from the 
farm and the E core 
laminations, shown 
in b ig, 4, are insert¬ 
ed tirst: an 1-lami¬ 
nation is inserted 
between the E-lam¬ 
inations at the open 
end, and the core is 
then clamped to¬ 
gether with screws 
through the corners. 



Fig 3 
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Resistors for C-Bias 

Biasing" resistors are 
usually connected from 
the cathode f *K" or the 
filament center tap of a 
tube to the chassis of the 
receiver or to the nega¬ 
tive of tire plate-current 
Supply, when the bias is 
obtained by the drop due 
to the [date current of the 
tube. The resistance val¬ 
ue should be equal to one 
thousand times the rated 
negative grid bias of the 
tube in volts, divided bv 
the rated plate current in 
milliam peres, The last 
figure is supplied with 
each tube by the manu¬ 
facturer. If more than 
one tube derives its bias 
from the same resistor, 
the necessary resistor value for one tube 
is found in the same manner, and this re¬ 
sistance value is divided by the number 
of tubes biased by the resistor. 


Spacing Columns from Metal Tubing 

When rebuilding variable condensers 
for short-wave receivers, constructing 
chassis mountings or raising - bakelite in¬ 
sulating panels above the chassis, metal 
spacing columns are necessary. Tubing 
sawed into the desired lengths may be 
prepared as shown and the cuds filed 



Method of Preparing the Tubing, niict Completed Col¬ 
umn for Mounting Insulated Base 


square by means of a simple jig, made 
from a metal block clamped in a vise. 


CBlueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each ; material lists are always 
available without charge. 


Code Practice Set for Headphones 

Made from odds and ends, this a.f. os¬ 
cillator for code practice may be used by 
either one or two persons without disturb¬ 
ing other members of the family. The sig¬ 
nal received in the phones is identical with 
that of a radio transmitter. An audio 
transformer, a 199-tube socket, a .00025- 
mfd. fixed condenser and a few gridleaks, 
ranging from x /i to 5 meg,, are required. 
The photo shows the simple arrangement 
of the parts. The pitch, or tone, received 
in the phones may be varied at will by 
changing the value of the grid leak. Fig. 1 
shows the wiring for a single pair of 
phones and one hey, and Fig. 2, the three- 
wire system with keys in parallel and the 
two sets of headphones in series. Two 
dry cells in series are used for the filament 
of the tube, and one 45-volt B-battcry will 
operate the oscillator for several months. 
—Jack A. Bristol, Omaha, Neb* 


Protecting Sensitive Meters 

When very sensitive meters arc not in 
use, it is a good idea to keep the terminals 
short-circuited with a piece of heavy wive. 
This prevents the meter from collecting a 
charge from any outside source, anti also 
helps to hold the needle from swinging 
too freelv when the instrument is carried. 







































































Adding HIGH-POWER 

To 50-Watt 



IMCKEASING the output of any mc- 
1 dium-power key or phone transmitter 
is not difficult for the amateur who lias 
had sufficient experience with lower-pow¬ 
ered installations. The necessary appa¬ 
ratus may he elaborate nr comparatively 
simple, depending on the location of the 
installation and the funds available. The 
rack and panel layout makes a neat ap¬ 
pearance and should he followed if the 
u t h e r apparat us is h ui 11 ac cord i ngl y. O p eu 
layouts of the breadboard type are ad¬ 
vised for experimental purposes, but when 
the amateur has progressed to the point 
where he is ready for high power, with 
the necessary circuit details available and 
the arrangement decided upon, such in¬ 
stallations are not practical. 

The output stage of the CW and phone 
transmitter, described in recent issues of 
this magazine, may he used to feed a more 
powerful amplifier instead of being cou¬ 
pled to the antenna circuit. As this was 
primarily a phone transmitter, the high- 
power unit to he described is used as a 
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LINEAR AMPLIFIER 




Amateur Phone 


By FRANK L. BRITTIN 

linear amplifier. This model in¬ 
stallation employs a 500-watt Uibe 
and was designed on a rather 
elaborate scale, to show the pos¬ 
sibilities of amateur construction. 

The circuit details will be .prac¬ 
tically the same hut on simpler 
lines, 

A 250-watt tube may be used, 
instead of the 500-watt type 
shown, and such tubes arc now 
employed by many amateurs. A 
bridge rectifier of slightly less 
power would be sufficient in this 
case, and type-66 rectifier tubes 
could be substituted for the /2T. 

In either case, a primary reactor 
should be used to reduce the plate 
voltage while testing or making 
adjustments. Fuses in all power 
leads and a bleeder resistor across 
tlie output of the plate power 
supply, as shown in the diagram, 
should not be omitted in any case. 

The filament and plate-supply trans¬ 
formers have their primaries wound in 
two sections which can be connected in 
series or parallel for use on either a 110 
or 220-voIt, 60-cycle supply line. The rec¬ 
tifier unit, with its filament-supply trans¬ 
formers Nos. 1, 2 and 3, 
is shown in the lower 
photo on this page. The 
rear-view photo above, 
taken during construc¬ 
tion, shows this rectifier 
unit with the tubes at 
the right. In the final 
assembly, the unit was 
mounted with the tubes 
facing tlie rear, as shown 
below. The f 1 1 ament 
transformer for the 
large transmitting tube 
is shown in the com¬ 
part in ent above. 

The frame is built up 


of brass-angle stock and aluminum panels, 
the two shielded upper compartments be¬ 
ing closed at the rear. The front panel ex¬ 
tends above this frame and is made of 
satin-finished eyrado. 

The meters on the front panel, shown 
in the photo on the op¬ 
posite page, employ 
bated ite cases and are 
mounted }6 in, distant 
from the metal panel by 
means of hakelite blocks, 
A list of the materials 
and further construc¬ 
tion details are available 
upon application. The 
log o f L h is c o til p l e t c cl 
amateur phone station 
shows very satisfactory 
reports from amateur 
stations located in 42 
states and lias been 
heard in Germany. 
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Interference Carried by Power Lines 

Radio listeners troubled by whirring and 
buzzing noises that come and go at more 
or less regular intervals, are often puzzled 
when they fail to find the cause of the 
trouble on their own property. One com¬ 
mon cause of such interference is illus¬ 
trated in the sketch. Power-line disturb¬ 
ances may be set up, especially when the 
blower motor of an oil burner in a neigh¬ 
boring building goes into operation. If 
the motor is defective, or not properly fil¬ 
tered, this disturbance will continue until 
the apparatus shuts off. This interruption 
to the flow of line current or discharges 
(if accumulated energy on the conductors, 
sets up high-frequency voltage, similar to 
that of radio signals, and these are car¬ 
ried along the line for a considerable dis¬ 
tance. The disturbance may enter your 
receiver through its connection to the 
power line or may he radiated from the 
power line and enter the set through the 
antenna or ground connection. The prac¬ 
tice of connecting the ground lead of a,c, 
receivers to the antenna post, doing away 
with the antenna, increases the pick-up of 
such disturbances. A homemade line filter 
such as the one described in the May, 
1930, issue will keep interference of this 
nature out of the receiver. 


Refinishing Meter Cases 

Old meter cases that have become 
checked and scratched about the work¬ 
bench may he given a black finish with a 
quick-drying lacquer. The old finish should 


he removed with fine 
sandpaper and a circular 
p iece of paper placed over 
the glass before the lac¬ 
quer is applied. 


Homemade Condenser- 
Tester Plugs in Line 

Built to plug directly 
ijito the 110-volt a.c. line, 
this tester will indicate 
the approximate capacity 
of filter condensers. Ex¬ 
perimenters will find it 
very useful when salvag¬ 
ing condenser units from 
discarded filter blocks. The meter used is 
an inexpensive 0 to 50-volt B-battery type, 
which is mounted in the bottom of a small 
aluminum drinking cup. Two insulated 
binding posts arc mounted on fiber strips 
through a slot cut in the side of the cup. 
An appliance plug is dismantled and the 
prongs mounted on a bakelite disk cut to 
fit the top of the cup. After the connec¬ 
tions are made, the disk is inserted in the 
open end of the cup and the edges are 
crimped as shown, a few dents with a 
center punch holding the disk in position. 
Using a convenient outlet, no long con¬ 
necting cords are required. A reading of 
10 volts on the meter will indicate a ca¬ 
pacity of about 1 mfd. when a condenser 
of this capacity is connected across the 
test circuit. Twenty volts for 2 mid., 30 
volts for 3 mfd. and 40 volts for 4 mfd., 
will follow close enough for all practical 
purposes,—-Charles B. Holm, Lyons, Ill, 



circuit 


Construct ion Details nrul Circuit Connections for a 
Handy Condenser Tester 
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Practical Ideas for the Radio Experimenter 



RLEO WINDING SLOTS 


WIRE 


Abcne, Low-Lcsi Coil Form 
Mack by Sawing Bak elite Tub¬ 
ing n Equal Halves; Right, 
Midget Relay for Remote Con- 
trol and Light-Relay Experi¬ 
ments 


HACKSAW 

^ *L0I> 


BLOCK 


if, Easily Made Jig 
iuickjy Forming Re- 
-r-Mpiinting Clips 
Similar Small Parts; 

i Inexpensive Miil> 

Connector (or 
pm ade Auto and 
irtable Receivers 


SHIELD 


T5JRE BASE 

with prong: 

REMOVED - 


Right, Old Tube Base 
Makes Neat Case for 
R. F, Choke Coils; 
Left, Rakcllie Mount¬ 
ing to Intulite Meter 
from Metal Panel 


Above, Testing By- 
Pass Coid enters 
with PhoHes in Sc¬ 
ries with 3 -Baittry; 
Click Will Be Heard 
When Circuit Is 
Completed; if Defec¬ 
tive, Click Will Be 
Repeated Each Time 
Contact li-Mnde 


WINDING 


The Efficiency of 
-T u be-Btiflc—Ctr 4 Jit- 
May Be Increased 


Is Lengthened by 
Means of Saw Cuts 
on the Base 


HACKSAW SLOTS 
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T'HE simplified wiring diagram on tins 
A page represents an underside view of 
I lie DX auto receiver described in the May 
issue. The coil shields are mounted hori¬ 
zontally with 
the open ends 
t o w a r d t h e 
center of the 
chassis. These 
open end s. 


***4 - 

with the coil terminals labeled, 
are shown within the dotted 
circles. 

All sockets, resistors and fixed conden¬ 
sers are shown in their relative positions, 
but as space is limited under the chassis, 
some of these are mounted one above the 
other. The wafer-type sockets should be 
mounted just as they appear. The section 
of the diagram at the left of the dotted 
line indicates the rear end of the chassis, 
flattened out to show the sockets and con¬ 
nections for the standard battery and 
speaker plugs which are shown in the in¬ 
sert photo. 

The cables leading from the speaker 
and batteries should be shielded. Their 
length will depend on the location of the 


SPEAKER 

PLUG 


cable. PLUG 


COLL SHIELD 
RP. 


COIL SHIELD 
I si rf. 


* to m 

Q /'“'STAlOfl 
BLANK 


TO I2L 
ROTCR 


COIL SHIELD 
ANT. COLL 



OUTPUT 
TRANS. IN 
SPEAKER 


DETAILS Or 
STANDARD PLUG 

1 DYNAMIC SPEAKER 


X = SHORT LEAD 
T “ GROUND TO SET CHASSIS 

S m ROTOR 

» stator 
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Imir DX 

AUTO 
RECEIVER 

By FRANK LUND 

PART II 



set in the ear. The connections for the 
dynamic-speaker plug are clearly shown 
in the sketch at lower left. The plug: and 
socket terminals are easily traced by hold¬ 
ing the prongs toward you in the manner 
shown. The G-prong is slightly isolated 
from the others. The cable leads are color- 
coded ami should he carefully traced from 
the corresponding terminals at both ends. 

It will be noted that one of the battery 
terminals on tlie socket is indicated as A 
"hot”; this is for the connection to the 
terminal post on the 6-volt storage bat¬ 
tery of the car that is not grounded to the 
frame, irrespective of its being positive 
or negative. The lead from the remaining, 
or grounded, post on the battery should 
be connected directly to the chassis of 
the receiver. If the metal receiver-case 
brackets are screwed to the metal car 
frame, this lead from the socket may he 
connected to it at any point. When test¬ 
ing the circuit or when the receiver is 
used outs id 1 " the car, this lead will, of 
course, be connected directly to the set 
chassis. The remaining battery lead in the 
cable is for the positive B-battcry connec¬ 
tion at the G-terminal on the bat¬ 
tery socket and plug. The fila¬ 
ment switch is combined with the 
volume control. The negative ter¬ 
minal of the B-battcry is directly 
connected to the grounded side 
of the installation at any point. 

When using the receiver outside 
of the car or when testing, use 
the negative side of a 6-volt stor- 
age battery as the grounded side 
and run an additional lead from 
ill is battery post to any conven¬ 
ient ground. Additional details 


for boat installations arc given in the ma¬ 
terial li^t that is available upon application. 

The photo over the diagram below 
shows a remote-control device that may 
he mounted on the steering column for 
use instead of the controls on the receiv¬ 
er. Enlarged circuit and layout diagrams 
are available for those who wish them. 
Interference filter kits for car ignition sys¬ 
tems are simple to install as shown in the 
diagram. Practically any type of car an¬ 
tenna may he used although tlie one sug¬ 
gested in Part I gave excellent results. 
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Light-Relay Unit with Cover Removed in Show Cdl 
and Amplifier In ho: Above, Relay and Light Source 
in Operating Position 


Light Relay Complete in Package Form 

Ready-to-use light relays and light- 
source units, of rugged construction, rue 
now available for the control of electri¬ 
cally operated apparatus of all descrip¬ 
tions, These light relays are made for 
either ax, or the. operation on the usual 
power supplies. The ax, unit employs two 
type-27 tubes, serving as amplifier and rec¬ 
tifier, together with the light-sensitive cell, 
resistors and power relay. The dx. unit 
consists of the light-sensitive cell, one 
type-27 tube as an amplifier, and a simi¬ 
lar power relay. The light-source unit, 
shown at upper right, employs a 12-volt 
21-candlepower bulb as well as a focusing 
optical system to concentrate the light 
beam on the light-sensitive surface of the 
light-relay unit. As a burglar alarm, an 
invisible beam of light, made possible by 
the use of a color filter in the light source, 
protects a doorway or room. Any inter¬ 
ruption of the invisible beam actuates the 
light relay, which in turn gives an alarm. 


Replacing Color-Coded Parts 

When replacing a defective transform¬ 
er, condenser, or oilier pan from which 
color-coded wires extend and connect to 
various points in the circuit, care musL he 
taken to avoid confusion. The writer has 
found a simple method of making wrong 
connections impossible in such cases. The 
colored leads are cut near the point where 
they are soldered in the circuit and a bit 
of the colored insulation is left as a mark¬ 


er. Tile old piece of wire is removed when 
the new lead of the same color is soldered 
in place. When the defective unit does 
not employ color-coded leads, a sketch of 
the unit and its connections should be 
made before the old part is removed or 
any leads cut. Small price tags may be 
used to identity each connection in the 
circuit and the sketch should he marked 
accordingly.—A. K, Teach man, Woon¬ 
socket, R. 1. 


Drum Dial from Cup 

A ten-cent aluminum drinking cup sup¬ 
plies the necessary drum for constructing 
this inexpensive homemade dial. It may 
be used to advantage in revamping old 
sets or in experimental hookups. AH de¬ 
tails are given in the sketch. The small 
winding drum below, for the shaft which 
extends through the front panel to the 
coot rid knob, is mounted on the sub panel 
with angle brackets. The tension spring 
should be heavy enough to take the slack 
out of the cord without putting undue 
strain on the parts. The clamp, for hold- 
in g tile index card, is a strip of thin metal 
with the edges turned down to grip the 
card. I'iie hole through the drum at the 
rear is to provide access to the setscrew 


rtlntu PASSUTNI&J'GH HOU IN DRUM 

totensic* S&fllNG 



Homemade Drum Dial. Showing Construction Details 
anti Method of Mounting 


of the flat dial that holds the assembly to 
the condenser shaft.—Ross j, Plaisted, 
E recksville, Ohio. 


CFor further information on any radio 
construction article write to the radio de¬ 
partment ; this service is free. 
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r pi-TIS stern-wheeler, which is run by a 
1 toy steam engine* proved to be one of 
the fastest model boats every built by the 
writer. The secret of the speed lies in its 
light weight and shallow draft, the entire 
Imat weighing about 4 lb. with the boiler 
filled and everything ready to go. 

The planking and deck may be made 
front either pressed wood or light veneer* 
while the cabin sides and ends are light 
ttn or cardboard* If still lighter weight 
is desired, the frame may be made of balsa 
wood instead of sugar pine. After cutting 
out the parts, give them an application of 
paint or shellac before and after assem¬ 
bling, The original base of the steam en¬ 
gine is removed and a tin-can lid substi¬ 


tuted, which is screwed to the bottom. 
The idea of Lhis alteration is to bring the 
engine lower in the boat than would be 
possible with the original base attached, 
and also to provide protection in case al¬ 
cohol spills out of the burner. The coun¬ 
tershaft, obtained from a standard toy 
const ruction set, is held on a balsa block. 
It runs in two small angle brackets, also 
taken from the construction set, and is 
provided with a small and large pulley 
having a 3 to 1 ratio, A 2-in, pulley is 
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provided on tlie paddle-wheel shaft. You 
may vary the size of the pulleys to suit 
the power obtained from your steam en¬ 
gine in order to get the greatest possible 
speed* Beams, carrying the paddle wheel 
and rudders, are screwed to the frame of 
the boat as indicated, while heavy brass 
wire is used for rudder posts to which the 
rudders arc soldered. Two rudders are 
used instead of one, which is preferable 
on a stern-wheel type of boat, both being 
linked together with a lie-bar, which is 
held in any desired position by means of 
a friction plate. 

The paddle-wheel construct ion is com¬ 
paratively easy. The hubs can he turned 
down to size in a lathe, or can be made 
from spools in which the holes are plugged 
and redrilled to the size of the shaft* Pad¬ 
dles of ! u; by by 4-in. wood are attached 
to J.s-in. maple dowels amh raided into tire 
hubs, care being taken to get the paddles 
perfectly parallel to the shaft* Ambroid 
should he used for all cemented parts, as 
it is waterproof. 


The Mississippi steamer of Mark Twain’s 
time was distinguished by a tall smoke¬ 
stack with fluted tops, which can be imi¬ 
tated by using j4-iu. dowels and strips of 
tin, cut as shown. Wire crosspieces sup¬ 
port the stacks, and the entire assembly is 
paintet] black* The wheelhouse, built on 
the roof of the cabin, contains the upper 
portion of the boiler, the round dome of 
the wheelhouse being taken from a 1-lb, 
tobacco can, A small bell, a pair of life¬ 
boats, a fire-bucket rack and a capstan are 
the accessories that make the craft look 
entirely shipshape. Any effective color 
combination can be used* Lacquer is pref¬ 
erable, as it dries in a short time. All mov¬ 
ing parts are properly lined and oiled, in¬ 
cluding a few drops in the boiler on the 
water, to lubricate tlie inside of the cylin¬ 
ders and pistons, after which you arc 
readv for the initial trv-out. 


CKerosene can he made odorless and to 
burn with a light, clear 11ame if I per cent 
of amyl acetate by volume is added to it. 
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Checking Dust When Removing a Partition 



J recently removed a partition in my 
home and replaced h with a girder, doing 
the work without making much muss in 
lhe next room. Ah efficient dust catcher 


was provided by suspending wet sheets 
over a wire stretched across the room, 
near the ceiling and about 3 ft. from the 
partition, attaching one end of the sheets 
to the top portion of the partition by 
means of a batten, and folding the other 
end of the sheets under a length of 2 by 
4-in* stock laid on the floor* The base- 
hoard, plaster and lath were removed, and 
a 2 by 10-in. plank was then nailed across 
the top of the studs on each side. These 
planks were attached with three 16-penny 
nails in each stud and thus formed a 


strong girder. The second stud from the 
wall was sawed off directly underneath 
the girder, to provide room for working 
while building the columns, which were 
made from two or more pieces of 2 by S- 
in. stock spiked to the end studs. It is es¬ 
sential that the columns sin in Id he a tight 
fit between the floor and the girder so that 
they have to be driven in place. The re¬ 
maining studs were then sawed off and a 
face hoard nailed to the underside of the 
girder. Suitable molding and finishing 
pieces were applied and the job was com¬ 
plete except for the finish.—C. F. Blake, 
Oregon City, Ore* 


Toy Cannon Shoots Match Sticks 

Mounted on a small block of wood, a 
length of metal tubing, held in place by a 
metal strap, and a small clock spring 
placed in a groove directly behind the 
tube, this toy cannon affords much amuse¬ 
ment. A 2-in. length of clock spring, about 
y in. wide, was found most satisfactory 
for the purpose, the corners being ground 
off. A small dent in the spring, which will 
come directly against the center of the 
tubing, can be made with a small punch, 
although this is not essential The tubing 
is of the %-\v\- size, which is large enough 


to hold the average-size match, and it 
should be soldered to the strap that holds 
it to ihe block so that the action of the 
spring against the end will not dislodge it* 



Toy Cannon That Shoots Match Sticks Consists of 
Metal Tubing, Spring oik! Wooden Block 
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Erection of 1 Olt ftUtdc Easy by Using Guy Ropes to Hold Polea 
Lfmil Tent Is Pegged Down 

Erecting Tent While Wind Blows of the 


Durable and Glossy Metal 
Enamel 

Durable glossy white enamel 
for metal goods can be made by 
dissolving 15 02 , uf orange shel¬ 
lac and 5 02 . of copal resin in 10 
pt. of denatured alcohol. After 
these ingredients have dissolved, 
add 1 oz. of Venice turpentine and 
4 oz. of raw linseed oil. Stir thor¬ 
oughly and add 4 or 5 lb. of zinc 
white. Ultramarine, turkey-red* 
cobalt-blue, or almost any other 
color, may be used instead of the 
white. If a pastel tint is wanted, 
add the white as if to make white 
enamel and color to suit by small 
additions of the desired color. In 
adding colors to produce tints, 
thoroughly mix a small quantity 
of the pigment with a few ounces 
white enamel. This concentrated 


No matter how hard the wind is blow¬ 
ing, you will find it a simple task to erect 
a tent by using extra guy ropes. The 
ropes are laid out as shown and either 
tied to trees or staked to the ground. 
They hold the poles in position and the 
tent can he securely pegged down.—Har¬ 
old E. Benson, Denver, Colo. 


Embroidery Designs Transferred 
with Carbon Paper 



To transfer an embroidery design in the 
underside of the cloth, place a piece of 
carbon paper with the carbon side next to 
the surface on which the design is to he 
transferred. A tracing wheel is much bet¬ 
ter than a lead pencil tor outlining the 
design, as it does not leave a smudgy line. 

This method 
has been espe¬ 
cially useful 
for "nmning- 
stitch" em¬ 
broideries, as 
the dots can 
r ea d i Iy he 
counted so 
the stitches 
will he even. 
—L ilia n S, 
H e n ders o n, 
Lake Mills,la. 


DESIGN 


PINNED 


TO CLOTH 


CARBON PAPER 


colored enamel may he used to tint the 
white enamel to the desired shade. 


Wire-Mesh Screen Keeps Leaves 
Out of Eave Trough 

In order to avoid dogged eave troughs 
caused bv leaves from trees, it Is a good 
idea to make 
a guard from 
14 -i n, m e s h 
galv ani z c d 
wire screen. It 
is bent at an 
angle so that, 
when leaves 
wash down the 
roof against 
the g u a r d, 
they do not 
gel into the 
trough, but collect in spots against the 
guard so that tlie water can run around 
them into the trough. The guard is held 
in place by short pieces of galvanized wire 
dipped through both the wire mesh and 
holes punched in the trough as indicated. 



{[The bristles of a new paintbrush will be 
more pliable if soaked in turpentine for a 
couple of hours and allowed to dry: clean 
the brush thoroughly after using and re¬ 
peat the treatment. 


* 
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Practical Suggestions for Touring Motorists 



Drilled Crosspiece 
ami Ceil Spring, 
Halil Down Sale 
, Shakers it,i -Camp 
Box 


A Folded Blanket or Cush¬ 
ion Will Often Raise the 
Driver into the Shade of 
the Visor When Driving 
Directly agajnit the Sun 


Drum Strapped to Flat- 
Iron Rack on Front 
Bumner Carries Gas- 
and-Oil Mixture for 
Outboard Motor 


You Can Hold Cans Se¬ 
curely in the Camp Do* 
by Slipping a Screendoor 
Spring around Them 


Eyebolts at the Rear Are 
Useful When Strapping 
On Extra Luggage 


China Cement Spread in 
Cracks of Shat ter-Proof 
Windshield Keep* Out 
Moisture and Prevents 
Discoloration 


Two Auto-Valve Springs 
Press Down Board to 
Hold Camp Dbhes Tight 


Chain in Rear End When 
Draining Prevent a Oil 
from Being Blown Around 
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Accurate Spacing of Pickets and 
Adjustment for Height Are Possi¬ 
ble with This Guide 



rf^si 


GUIDE FOPS 
TALL PlCKETi\ 

^OUIDE FOR 
SHORT PICKET^, 

^NAILED TO 
BLOCH 


li 




!v 

i 11 

- 


2 




ll 


;! 


4 tt. In diameter, in the lowest 
part tjf tlie garden. Into this hole, 
to about 18 in. o£ the lop. I piled 
old tin cans, bottles and other 
rubbish and covered lids with a 
Ml layer of gravel. The remain¬ 
der of llie hole was filled with 
part of live excavated dirt, and the 
rest was spread over the garden 
so that it sloped toward the pit. 
Tins provided a drain to receive 
the surplus water.—Robert Oliver, 
Warwick, Mass. 


Guide Used in Erecting Picket Fence 

When von are building a picket fence 
the top of which has a variable design, 
some pickets being higher than others, a 
guide, which can he hooked over the fence 
rail as shown, is useful for determining 
tlie height and spac¬ 
ing of llie pickets. 

A 2 hv 4-in. block 
is nailed to the hack 
of the guide, and 
marks made on the 
front side indicate 
various heights at 
which the pickets 
arc set. In use, the 
guide is placed 
against the last 
picket nailed in 
[dace, wh ile the next 
one to he fastened 
is h e t d t igh tly 
against the guide. 


Flower-Garden 

Drain 

Having trouble 
after a rain with 
water standing over 
an area that I de¬ 
sired to use as a 
flower garden, mak¬ 
ing it impossible to 
get the seeds to 
grow, I dug a pit, 
about 3 ft. deep and 


$1,000 in Cash 

For Best Models of Whittling 


I 


1st prize. ...... 

...-£210 

2nd pike,...... 


3rd prize. 

.$75 

4th prize. ...... 

.$50 

Sih pure,...... 



1 


B I3S IDES this, there will be twenty-five $IQ, 
fifty $5 prizes, and one thousand 
grade jackknives. 

Rules for “Knife-Craft” Contest 

Anyone except employes of Popular Mechanics 
and members of their families can enter this con¬ 
test, which doses July 1st, 1932, Awards will be 
made by a competent board of judges and m the 
event of a tie for any prize offeted, a prize identi¬ 
cal in all respects with that tied for will be 
awarded to each tying contestant. 

1. One or more entries may be mide. Model* mmt be 
entirely of wood, and cut with no other tools than a 
jackknife. 

2 . No adhesive* may be used, 

3. C,uviii£& submitted must not be painted, riveted or 
Elided. and will remain the property of Popular 
Mechanic after the contest closes. 

All models must be shipped, prepaid, in suit¬ 
able packages to avoid breakage. Be sure to 
affix tag giving your name and address on the 
outside wrapper of the package. 

Address 14 Knife-Craft 1 ' Editor 
POPULAR MECHANICS MAGAZINE 
200 E. Ontario St. Chicago, III 


How to Prepare Imitation 
Linoleum 

Good imitation linoleum for or¬ 
namental purposes may be pro¬ 
duced on small surfaces by applying suc¬ 
cessive heavy coats of the following sur¬ 
facing compound; To I gal. of linseed oil 
add 1 lb. of litharge and l lb. of powdered 
rosin, and boil cautiously until well mixed. 
To ibis add Z x /* lb, of kauri gum and con¬ 
tinue beating and 
stirring until l li e 
mixture lias an even 
consistency. The 
compound may be 
colored as desired 
by adding dry paint 
colors. It should be 
applied to a cloth or 
canvas foundation. 
Stretch the fabric 
over the surface to 
be coated and paint 
it with a sizing mix¬ 
ture of calcium sul¬ 
phate and water of 
a paint consistency 
to fill the pores. 
After the size has 
dried, apply the sur¬ 
facing compound 
with a brush, in suc¬ 
cessive coats, allow¬ 
ing each to dry be¬ 
fore ap ply i it g 1 In 1 
next. If a more re¬ 
silient surface is re¬ 
quired, mix ground 
cork with the com- 
pound and apply 
with a trowel. 
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Small Statuettes Carved with a Pocketknife 



Distinct from the usual type of 
wood carving, the articles illustrated 
here show the possibilities of ex¬ 
pressing rugged strength and char¬ 
acter, with no other tool to do the 
work than an ordinary jackknife. 

This kind of whittling is, of course, 
advanced beyond the rudimentary 
stages and therefore appeals to those 
who are guile adept. You will find 
endless fascination tn making wooden 
statuettes of pictures you see m maga¬ 
zines, and in many cases these can he 
modified to suit some practical purpose. 
The left-hand photo shows a heavy ma¬ 
hogany book end incorporating an ar¬ 
mored knight of medieval times. It should 


he remembered that articles such as 
these do not always look well when 
the cutting is done with unerring ac¬ 
curacy and the surface finished witli 
sandpaper—a rough-hewn effect of¬ 
ten lends an object more beauty. The 
lower detail in the center shows an 
attractive candle holder. Note the 
long, graceful lines emphasized in 
this design. The entire object, in¬ 
cluding the figure and candle rack, may 
be cut from one piece of hardwood, but if 
soft wood is used, the grain should be 
taken into consideration, and it will be ad¬ 
visable to have the grain run lengthwise 
hi tiie narrow pieces. Headless brads are 
used to hold the candles. 


Dust-Proofing Picture Frames 

A good method of preventing framed 
photographs from becoming discolored by 
dust that sifts in between the glass and 
picture is to attach the print firmly to the 
glass. If the photograph is on glossy pa¬ 
per, it can be fastened by thoroughly soak¬ 
ing it in water, after which it is pressed 
against the glass with a roller or other 


tool and allowed to dry. The glass and 
print surfaces must, of course, be perfect¬ 
ly clean. Another method is to make a 
thin solution of gelatine and use this as a 
glue to fasten the print to the glass. 


CISedimenI in a tubful of rain water will 
settle to the bottom overnight, if pow¬ 
dered alum, 1 table spoon luh and borax. 2 
tablespoon fills, are added to it. 
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Emergency EeaLers for Pouring Liquids Improvised 
from Tumbler and Rubber Rami 


Rubber Band Is Useful as Pouring 
Spout on Tumbler 

Amateur photographers, ehemists, and 
other who have no glass beakers or grad¬ 
uates at hand for pouring liquids, can 
quickly improvise one from an ordinary 
tumbler. Merely slip a rubber hand, cut 
to the shape indicated, around the upper 
edge of the tumbler. 


Folding Clothes Hanger Fits Suitcase 



This simple clothes hanger folds up so 
that it is only 3 in. wide and 7 in, long, 
making it convenient for carrying in a 
suitcase or traveling bag. Take an ordi¬ 
nary wooden hanger and saw ii in two at 
the center, then attach a strap hinge to 

both portions 
at t h e u p p er 
edge. The lunge 
pin is removed 
and a length of 
w ire, of t h e 
same thickness, 
is substituted, 
the wire being 
bent as indicat¬ 
ed, and the end 
peened over to 
hold it in the 


hinge. A small screw eye, driven into the 
underside of the hanger to hold a rubber 
band, is used to keep the hanger closed. 


How to Clean Radiator Fins Quickly 

Cleaning a radiator of smalt insects and 
Hies that lodge between the fins can he 
quickly done with a vacuum cleaner, us¬ 
ing a small suction tube at the end of the 
hose. You will be surprised at the ease 
with which the fins are cleaned, and, inci¬ 
dentally, the appearance of the radiator 
will be improved considerably besides 
making tile cooling system more efficient. 


Bucket Removes Sand from Well 

When sand runs in and tills a bored 
well, stopping the water supply or making 
it muddy and unfit for use, use a sand 
bucket such as is shown in the accompa¬ 
nying drawing, which works on the same 
principle as the common well bucket but 
is much stronger. It consists of a length 
of a large pipe, a hail, a ring and a bottom 
made of wood, while a piece of leather, 
fastened with a 
woods crew, is used 
for a valve. The 
bottom must he 
tapered and driven 
into the end of the 
pipe. In use, tie 
the bucket to a 
chain or rope and 
let it clowit into 
the well within 
about 10 or 12 ft. 
of the sand ami 
then let it drop. 

Its weight drives 
it into the sand, 
which causes the 
leather valve to open permitting sand to 
enter. Pulling it up closes the valve again. 


Casters on Stands Provide Rollers 
for Tipping Oil Drums 

When making a wooden stand or rack 
for supporting an oil or gasoline drum, lit 
large casters on it, so that the drum will 
rest on them. Thus equipped, the drum 
can easily he rolled over for draining from 
the bunghole without lifting it. 

















QOME anglers find con¬ 
tentment in the lazy 
dangling of a cork bobber 
in smooth waters, but for 
real thrills there's nothing 
like the short casting rod. 

The tackle is simple 
enough: a split-bamboo or steel casting 
rod, a smooth-running reel, a good line 
and an assortment of wooden baits, which 
will cost practically nothing if you make 
them yourself. Try the simple "plug” pat¬ 
terned in Fig. 1, Turn it to shape on a 
lathe as in Fig, 2. Whittle away 
the tapered nose, Fig. 3, and coun¬ 
tersink the bead eyes into place. 

Cut the scoop from an old table¬ 
spoon as shown in Figs. 5 and 6, 

Sand it smooth and add the screw- 
eyes, the treble books, and the 
"bumper” nail, Fig. 4. Use a lac¬ 
quer base, a lacquer color and a 
clear gloss-lacquer top coat for 
finishing. The completed 
plug is shown in Fig. 7, 

Fig. S shows an under¬ 
water bait t weighted so 
that it will sink fairly 
deep into the water when 
retrieved. A semi-surface 
type is shown in Fig, 9. 
while a surface bait is 


shown in Fig. 10. To 
make a cast, reel in the 
bait until it is about 6 in. 
from the tip of the rod. 
Release the click, or drag, 
and press the ball of the thumb 
firmly upon the spooled line so 
that the reel does not unwind 
faster than the line is payed out. 
Figs. 11 and 12 should give you a 
fair idea of the proper starting 
position. Swing the rod back in 


Practical Baits Arc Easily Made oF 
Poplar, Maple or Spruce of Differ¬ 
ent Types 


Fig 8. 
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a horizontal sweep to the position shown 
in Fig. 13, and then, reverse the action to 
bring the rod forward. Fig, 11 shows the 
critical point where the thumb pressure 
on the spool is partly released so that the 
bait can be projected forward. The exact 
degree of freedom thus allowed the bait 
is something impossible to describe, as 
the thumb does not leave the spool entire¬ 
ly. Neither must it lift so little as to re¬ 
tard the motion of the line. It's simply a 
matter of letting go, which practice alone 
can show you. After the release, the 
thumb pressure should gradually he in¬ 
creased to stop the line at the exact mo¬ 
ment the bait strikes the water. 

When reeling in the bait, the rod is 
grasped by the left hand slightly ahead of 
the spool, as in Fig. 16, and the line is 
guided onto the reel as in Fig. 17. If the 
Hue becomes tangled, a bent hairpin will 
usually straighten it out again, as shown 
in Fig. IS. 

Skill in bait casting lies in controlling 
the line with the thumb. Thumbing the 
line is most easily done when the spool is 
well filled, and if the casting line is not 
long enough to do this, sufficient common 
line should he first wound on it. After a 


little backyard practice with a hookless 
plug, you will he ready for real action, 
Flay the lily pads, the edges of weed beds 
or any place that might furnish shade or 
shelter for the fish. Vary your retrieving. 
Instead of winding the reel steadily, try 
the “tease,” as shown in Figs. 19 P 20 and 
_21, using a buoyant swim¬ 
ming and diving bait. 
Drop the tip of the rod 
downward toward the 
bait and reel in the slack 


Fig. 17 


line without disturbing the plug, which 
should be floating motionless on the water. 
Then, jerk the tip of the rod upward and 
stop abruptly. Repeat the motion. What 
you get is a little wave running along the 
line's length to the bait, and a duck-down 
and pop-up action, which is often highly 
effective for catching fish. 

When you get a strike, don’t he in too 
much of a hurry to reel the fish in. Take 
your time. Hold tire rod well up so that 
the fish will be fighting against the spring 
of the pole. Watch for a final rush about 
the time you think things arc ripe for a 
landing. Landing should very rarely he 
done with the rod alone. Use a net or 
gaff or bring the fish within reaching dis¬ 
tance and grasp it just behind the gills, 
winch temporarily paralyzes it. If the fish 
is a small one, reel in until you have 
about a rod’s length of line out; then 


4 


* 
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swing up the lip and land the fish 
with the line in hand, as shown in 
Fig - , 22. White or light-colored 
surface baits usually give the best 
results when the sun is low. On 
bright days and in clear water, 
red, white, ami red and white or 
green plugs are the best balls. A 
brown and green or other dark- 
colored line is preferable to the 
black and white, white or light- 
colored variety. 

Use leather gloves when ex¬ 
tracting the honks from large fish 
such as muskellunge and pike, as 
their teeth and gill covers can in¬ 
dict rather painful wounds. You 
will learn that these two species 
are notorious “followersA often 
following the bait in plain sight to 
the very last turn of the reel ft 
is then advisable to perform the 
little stunt shown in Fig. 23— 
plunging the rod into the water 
and moving it vigorously in the 
palh of a figure eight in order to 
lure the fish to strike. 


Cooking Strawberries in Sun Rays 


Strawberries can be cooked in 


Photo Courtesy Armatrontr Robert* 


the rays of the sun to preserve them. 
They are placed in glass-covered contain¬ 
ers to protect them from dust and are 
then exposed to the sun rays until cooked 
to the proper stage, after which the ber¬ 


ries are packed in sealed glass jars for 
marketing. Tests have shown that straw¬ 
berries preserved in this way will retain 
their delicious flavor and the vitamins they 
contained when picked. 


_ 2 _ . 
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This Gay-Colored Lawn Chair Is Easily Made 



BRACE., i FLEg. 


Here's a lawn chair that, can be con¬ 
structed by any home mechanic at a cost 
not to exceed $2, and the only tools re¬ 
quired are a saw and hammer, a brace and 
hit and a screwdriver. All pieces are to 
he cut exactly according to the drawing, 
and, it the dimensions arc carefully fol¬ 
lowed* they will fit together perfectly* 
Nails may he used in assembling the vari¬ 
ous parts, but, for a permanent job, 1 have 
found it much Hotter to use lj^-in. No, 10 
flat-head screws, countersunk until the 
heads are flush. The wood used for the 
purpose may be cither clear pine or cy¬ 
press of #f-in. thickness. After the chair 
has been assembled, it should be given two 
coats of paint or one coat of paint and one 
of enamel, the color scheme being left to 
you,—-Frank L. Wade* Tampa, Fla* 


Non-Poisonous ^Pharaoh's Serpents’* 

Non-poisonons “Pharaoh 1 s serpents** 
may be made by mixing 4 oz. of potassium 
di dim mate, 2 oz, of potassium nitrate 
and 6 oz. of sugar. The ingredients should 
be weighed out and separately ground to 
line powders with a mortar and pestle. 
After grinding, mix them in a mortar with 
just sufficient water to make a thick, tacky 
paste. Rub to an even consistency and 
mold into small cones in pieces of paper 


rolled to a funnel shape. When the cones 
are thoroughly dry they may be lighted* 
If a quantity of the cones are made, they 
should he packed in boxes and kept away 
from light and moisture* 


Pencil Sharpener Fastened Inside 
of Desk Drawer 

Here is a method of keeping the pencil 
sharpener out of the way, yet available at 
all times* Enlarge the holes in the base 
of the sharpener, and then use a small 
round file to form in* slots on one side 
of each hole so that the base can he slipped 
over two screws driven into the end of 

the drawer* So 
mounted the 
sharpener can 
be removed or 
replaced when¬ 
ever necessary 
to cm pty the 
shavings. There 
is plenty of 
space for turn¬ 
ing the crank, 
and a hole 
bored through 
the side of the 
drawer, in line with that nf the sharpener, 
allows the pencil to be inserted. 
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How to Make Dry Cells 

Frefjiiemly experimenters require a dry¬ 
cell battery of special size and shape. For 
this purpose cells can be made as needed. 
Solder up a zinc can of the desired size 
and shape. Procure a carbon of suitable 
size to insert as the positive pole. The 
carbon should not touch the zinc can 
which serves as the negative pole of the 
cell when the assembly is complete. The 
space between the carbon and the can is 
tilled to within a fraction of an inch of 
the top with a mixture consisting of 1 lb. 
of zinc oxide, 1 lb. of ammonium chloride, 
1 lh. of zinc chloride, 3 lb. of plaster of 
paris and 2 pt. of water. Mix the ingredi¬ 
ents thoroughly and fill the zinc contain¬ 
ers. It is a good plan to line the zinc cans 
with moist blotting paper before idling 
them with the paste. The cells are then 
scaled by pouring melted tar t paraffin or 
scaling wax over the top. An approxi¬ 
mate potential of 1 Vi volts is obtained 
from each cell. 


Straining Cloth Clipped to Bucket 
with Clothespins 

A cloth for 
straining paint 
can be held in 
place on a paint 
bucket b y 
means of two 
clothespins of 
llie spring type 
as shown in the 
photo. The pins 
snap over both 
cloth and edge, 
and after strain¬ 
ing, the cloth 
can be handled 
with the pins, 
enabling one to avoid getting paint on 
his hands. 


Increasing Shelf Space in Closets 

Most closets have a baseboard that can 
be utilized to advantage to increase the 
shelf space. Place boards, cut to the cor¬ 
rect dimensions, across the baseboard. 
This provides considerable space for 
shoes, rubbers, etc., underneath, while the 
shelves can be used for other purposes. 




Camera View Finder Reflected by a Mirror When 
You Cannot Get behind It 


Mirror Reflects Camera View Finder 

When taking interior views in a small 
room, with the camera set up in a corner, 
you can easily determine what part of the 
scene is within the range by using a mir¬ 
ror as shown. It is lilted at an angle 
above the view finder so that you can see 
the image as easily as if you were bell in d 
the camera. 


Rubber-Band Wringer and Holder 
for Artists* Brushes 

Lettering brushes used by artists and 
showcard writers can he wiped to a "chis¬ 
el” point by drawing them through nar¬ 
row slots cut in a rubber band stretched 
around the upper portion of a tumbler. 
Rubber bands for this purpose can be ob¬ 
tained from 
auto in n e r 
tubes of the 
right size. To 
hold brushes 
not in use, cut 
a few notches 
in the band so 
that they can 
be laid in them 
as shown in 
the drawing. 


([When using gasoline as a cleaning 
agent, no rings will he left if a little salt is 
dissolved in it beforehand. 
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able shafting 1 . The frames 
of the pontoons, both of 
which are exactly alike, 
are made of 1 by 2- in. 
white pine, which, when 
dressed, is exactly % by 
in, in size. Dimensions 
for the top and bottom 
crosspieces and their 
spacing - are clearly indi¬ 
cated in Figs, 2 and 4, 
Each frame consists of 
lour pieces glued f marine 
glue) and screwed to¬ 
gether, and notched to 
receive the longitudinal 
m c m 1) e r s—s lice r and. 
chine battens. Both stem 
and stern are set at an 
angle, which should be taken into consid¬ 
eration when building the frame (see Fig. 
3j. Details of the stem or nose block, 
which is cut from a piece of 2 by 8-in. 
spruce, are given in Fig. 1, part of the side 
being recessed 34 in. to take the side 
planking. Exact dimensions and method 
of cutting tlie stern from ash are 

given in Fig. 6. Note the additional re¬ 
inforcing pieces provided across the top 


T5UOYANCY and speed are two fea- 
tures of tliis bicycle boat which was 
built for vacationists at a lake near Chica¬ 
go and used a whole season. It consists of 
two pontoons and an old bicycle frame, 
held centrally above and between the for¬ 
mer. Propulsion is obtained by the use 
of a ring-and-pinion gear, bolted to the 
pedal sprocket, and a small three-blade 
propeller connected to the gears by a suu- 
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for the braces that support the bicycle 
frame, besides those that reinforce the 
deck directly under the rubber mats. When 
the frame has been finished, the side and 
bottom planking, which is cut from 12-ft. 
lengths of % by 12-in. sugar pine, is 
screwed on after the contacting portions 
of the frame have been covered with ma¬ 
rine glue. Then, with the top off, the in¬ 
side of the pontoons is given an applica¬ 
tion of paint, and the top, also of %An. 
sugar pine, is glued and screwed on, using 
jkHm flat-head brass screws. The heads of 
tlie screws should be countersunk, and the 
resulting boles filled with hard water put¬ 
ty, After sanding each pontoon smooth, 
it is given a liberal application of airplane 
cement, and heavy muslin is stretched 
over the surface. A hot iron is used to 
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press the cloth securely to the wood as 
shown in Fig, 7. The seam should he made 
along the upper edge, where dS-in* half- 
round molding is applied, this being 
screwed on, A spruce keel of % by 1*4“ 
in. stock is screwed to tlie center of the 
bottom of each pontoon. It is neatly joined 
to the stem, after which a strip of brass 
is run over the stem and a few inches 
along the forward part of the keel. Each 
pontoon is provided with two air vents 
made up of pipe fittings, to prevent the 
pontoon from bursting when the air in¬ 
side expands in the heat of the sun. Be 
sure to apply glue to the fittings lie fore 
screwing them in place over small holes 
drilled through the deck, to make them 
watertight. The pontoons are finished 
with a priming coat of slid lac, four coats 
of good-quality exterior paint, and finally 
a coat of spar varnish. Any desired color 
scheme may he followed. 

Next comes the adaptation of the bicy¬ 
cle. Cut off the front and rear forks as 
shown in Fig. 8. The bracing consists of 
lengths of pipe, flattened at the ends and 


bolted to angle-iron crosspieces. At the 
from end, fiat-iron damps are used to 
hold the braces to the steering post, while 
the rear pipes are slipped over short stubs 
or butts of the original fork, directly un¬ 
der the seat. The pipe should fit over the 
stubs snugly, and it lias been found best 
to heat and slightly flatten the joint after 
assembly, so that it cannot come apart. 
One of the horizontal frame members, 
originally used to support the rear wheel, 
is cut off nearly flush with the housing of 
the pedal-crank hearing so that it will not 
interfere with the ring gear which is to he 
added later. The other corresponding 
frame member is cut off about halfway 
from tlie end, after which the cut portion 
is flattened and riveted to the rear angle- 
iron crosspiece. Fig. 10 shows how an old 
Ford ring gear is bolted to the original 
pedal sprocket. Where the size of the lat¬ 
ter varies, it may lie necessary to cut off 
the teeth to fit inside the recess of the 
gear. If desired, however, a brass disk 
may be substituted for the sprocket, in 
which case the disk should be the same 
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thickness as the sprocket, A heavy piece 
of l /\ by Ij^-in. flat Iron, bolted to the 
frame as shown in Fig, 9 r holds a bearing 
that supports the end of the 1-in. propeller 
shaft. This bearing is made from a pipe 
flange and short nipple filled with melted 
lead and drilled to receive the machined 
lilting on the end of the shaft, Tf you 
have no metal lathe, this fitting can he 
turned out quickly at any machine shop. 
The tapered portion should make a snug 
fit in the pinion gear, and a small pin, 
driven into the tapered portion, serves as 
a key for the gear, A bolt bolds the fitting 
on the shaft, while the latter runs through 
a bearing provided directly under the rear 
angle-iron crosspiece. This bearing and 
its hanger are made up of pipe fittings as 
shown in Fig, 11, 

The angle-iron crosspieces are fastened 
to the pontoons with lagscrews in the ap¬ 
proximate positions indicated in Fig. 12, 
and additional crosspieces of 1-in, stock 
are provided at tlie front and rear. The 
pontoons should be placed perfectly par¬ 


allel, 33 in, from center to center. Steer¬ 
ing is accomplished by means of a small 
sheet-metal rudder, connected with sash- 
cord to the front-fork stub of the bicycle. 
If a commercial propeller is not available, 
one can he made from fairly heavy sheet 
metal, Tt should have a 15-in, diameter, 
with a hole drilled centrally to fit the 
shaft, tlie end of which is threaded so that 
the propeller can be held securely between 
two nuts. Corrugated rubber mats are 
tacked to the deck of tire pontoons on 
each side of the bicycle, and the craft is 
then ready to go, A two-wheeled trader 
can be made to carry it about from place 
to place. 


top vjlw 


Snap Hooks Made from Cotter Pins 


By bending 
a cotter pin as 
shown, strong 
s n a p li o oks 
can be impro- 
v i s e d. T h e 
ends of t h e 
pin are spread 
apart, one end 
is cut off 
about halfway 



and the other then bent over it so that the 
two tips will overlap. Such snap hooks 
have been found strong enough to use for 
watch chains and key rings. 


Woolen Cloth Picks Up Broken Glass 

Bits of broken glass can he picked up 
quickly from almost any surface with a 
woolen doth. The pieces of glass become 
entangled in the wool fibers from which 
they can later be brushed or shaken out. 
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Climbing i’bntu, Especially Roses. Supported on Trel¬ 
lis with Spring Clothespins f 


Spring Clothespins Hold Climbing 
Vines to Trellis 

Instead of stapling or tying climbing 
vines to wooden trellises, a practice which 
is generally followed, you will find that 
spring clothespins will prove useful for 
this purpose* Long slender brads are 
driven through one part of the clothespin 
to hold it on the trellis, permitting the 
other part to be pushed open tor insertion 
of the vines. If the jaws clamp tlie vines 
too tightly, take a round file and make a 
deep notch so that when the pin is closed, 
the vines will not he pinched. 


Improvement on Vacuum Cleaner 

Your vacuum cleaner can he made more 
effective hy attaching a length of flexible 
non-collapstble hose to the blower exit 
inside the back* 
pushing It upward 
into the latter for 
several inches* as 
shown in the draw¬ 
ing, It lets the dust 
enter the bag free¬ 
ly without the in¬ 
terference of that 
settling at the bot¬ 
tom around the 
exit o p e n i n g, 
which is naturally 


tlie case when the hag is held in a nearly 
vertical position.—James F. Goodman* 
Stockh ridge, Mich, 


Wrench Size for Cut-Out Cocks 
Found by Putty Impression 

To determine the correct size of a 
wrench to use for a cut-out cock that is 
deeply buried in the ground and is often 
covered with water, cut the bottom por¬ 
tion off a tobacco can and nail it to a pole 
of suitable length. Fill the can with putty 
and then lower it into the pipe, pressing 
it down over the wrench portion of the 
cock, in order to obtain an impression of 
tliis part. It is then an easy matter to de¬ 
termine the correct wrench to use by 
measuring the impression in the putty. 


Skid Chains from Old Casings 

Old auio casings, with sections cut out 
as shown and slipped over the tires* make 
a good substitute for skid chains that has 
been found satisfactory and will give long 
w e a r. T b c y 
are especially 
Useful where 
it is necessary 
to d rive on 
both dirt roads 
and pavement, 
as they are 
in u c h m ore 
durable than 
the regular 
tire c h a i n, 
which quickly 
wears out* 


Simple Repair for Broken Nail Set 

Don’t throw away your old nail set 
when the point chips or breaks. A good 
method of repairing it is to first anneal 
ihe point* prickpjiiich the center of the 
end and then drill the end just enough to 
form a new cup, after which the point is 
hardened and tempered. This will make it 
as good as new. 


CCollodion is a good substitute for shel¬ 
lac to cover knots in wood, preparatory 
to painting, to prevent the sap from dis¬ 
coloring the paint. 
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arc glued together anti clamped until dry. 
The mirror Is then fitted in place and re¬ 
inforced by a plywood backing. 

Next comes the necktie cabinet, the con¬ 
struction of which is shown in Figs, 3 and 
4, It consists of an outer box in which 
the drawer or cabinet slides nut at one 
side, a flush pull being installed to facili¬ 
tate handling* A hardwood dowel or an 
ordinary towel hanger is fitted at the up¬ 
per part of the cabinet to hold the ties, 
and it is evident that a considerable num¬ 
ber of ties can be accommodated. A piece 
of plywood is fitted across the lower por¬ 
tion of the cabinet, so that the ends of the 
neckties will be held behind it, preventing 
them from being caught when the cabinet 
is closed* 

For making the box and cabinet, Jd-in. 
soft wood is used* Although nailing the 
parts together will he found to provide 
sufficient strength, the use of small flat- 
head screws is preferable. If still better 
workmanship is desired, grooved and 
glued joints may he substituted for ordi¬ 
nary butt joints* When the construction 
is finished, the wood is carefully sandpa- 


ILT ERE’S a necktie rack 
^ ^ that is out of sight 
when not in use, as it is 
huiSt on the back of a 
inirror. The cnnstruction 
is so simple that anyone 
can build it with a few 
hand tools. 

The mirror frame is 
made first, a hand coping 
saw or bandsaw being 
used to cut the curved 
parts* To follow the ex¬ 
act design shown in the 
drawing, first make a tem¬ 
plate on 1-iu* squares, 
which can be transferred 
to the wood by means of 
carbon paper. For these 


sc roll sawed parts, J4 “hi. plywood will be 
found the best material. The inner edges 
of the top and bottom pieces must be per¬ 
fectly square to fit into the grooved mold¬ 
ing, as in Fig, 1. Almost any suitable de¬ 
sign of molding can he used, although 
that shown is particularly lilting for the 
Chippendale design. All parts of the frame 
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pered smooth, coated with a suitable filler, 
stained and then given a priming coal of 
shellac. For the final finish of the ex¬ 
posed portions, a good grade of varnish 
should be applied, which may be made 
smooth by the use of powdered rotten- 
stone and rubbing oil* A wax polish 
after that will give a high luster. In or¬ 
der to avoid sticking of the cabinet in its 
housing, it should be given a coat of par¬ 
affin. The finished minor and cabinet can 
he attractively mounted over a chest of 
drawers, as shown in Fig, 2, picture hooks 
being driven into the wall to support it 
instead of suspending the cabinet from 
the molding by means of wire. 


Rubber Stoppers for Large Glass Jugs 


Ordinary rubber sink stoppers, obtain¬ 
able at any hardware store, can be used 
on glass jugs, 
and the fre¬ 
quent annoy¬ 
ance o f l o s- 
ing the stop- 
p er can be 
a v o i d e d b y 
tying a stout 
cord or light 
chain to both 
stopper and 
bottle. The 


plug can be quickly washed and the small 
ring attached to it forms a finger grip. 


Molding Used in Making Handrails 

A satisfactory job of a handrail or ban¬ 
nister can be done by nailing two pieces 
of molding to a length of stock of 

the same width as the molding. This gives 
symmetrically curved sides and produces 
a fitting which compares favorably with 
the ready-made product. Finishing nails 
are, of course, used to fasten the strips 
together, the nails being countersunk and 
filled before finishing. 


Flexible Waterproof Sizing for Cloth 

Cloth can be given a flexible waterproof 
size by first dipping it in a solution of 
white-soap chips, using 1 lb. of chips to 
1 gak of water. Then allow the cloth to 
dry and dip in a hot solution of alum, 
lb, to each gallon of water. 
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Ladder Tripod for Taking Overhead Photos 



In “shooting" subjects from a high an¬ 
gle. the standard camera tripod is hardly 
adequate, especially in the case of a Gra¬ 
fter. where the photographer must look 
into the top of the finder. The tall “step- 
ladder tripod" has all the range of an or¬ 
dinary tripod and, in addition, can take 
pictures almost directly over the subject. 
With the new speed films, it is particular* 
ly handy for slow snapshots in the house, 
and is light enough to be carried easily. 
Legs and stepladdcr fold flat against the 
main frame so that it can lie carried on a 
car or stored in small space. Dimensions 
and constructional details are given in the 
drawing. Photos can he made from a 
still greater height simply by lengthening 
the parallel uprights and the stepkulder. 


Removing Rust Stains 

Stubborn rust stains can usually he re¬ 
moved by covering the moistened spot 
with a mixture consisting of 1 oz. of tar¬ 
taric acid and 1 oz. of ordinary potash 
alum. After the damp powder has been 
left on tlie spot for a few minutes, it may 
be removed by rinsing. If the spot lias 
not been completely removed, the process 


should be repeated. For new rust stains 
the above-mentioned proportions of chem¬ 
icals may be dissolved in sufficient water 
to make 16 oz. of solution. 


Coach Seat Makes Rocking Chair 

One of the front seats from a coach* 
type automobile can be readily converted 
into a serviceable rocking chair. The 
curved rockers, which are bolted to the 
underside of the seat, are formed from 
old, 30 by 3kj-in. Ford auto rims. The up¬ 
per detail of 
the illustra¬ 
tion gives the 
d i m ensions 
and curvature 
to which the 
rims should be 
bent. It is ad¬ 
visable to heat 
them to avoid 
f racturing 
when bending. 


CWh en making up paint with white lead, 
it is easier to brush on if the mixture is al¬ 
lowed to stand about a week before using. 
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Light Baxes with Sheet- Metal 
Hooka Hold Camping Equip¬ 
ment on Car l>oor without In¬ 
terfering with Window Action 


Luggage Carrier Hooks on Car Door 

Camping equipment that is needed daily 
can be stored in convenient carriers at¬ 
tached to the outside or inside of the car 
doors, so that it is readily available with¬ 
out the necessity of going through the 
trunk or unpacking other equipment. 
Each luggage box is provided with two 
hooks of rather light metal that fit in the 
slot between the door and the glass so 
that the action of the window will not he 
interfered with. Wide rubber bands slipped 
over the hooks may be used to protect the 
finish of the car, and it is also well to pro¬ 
vide rubber-headed tacks on the back of 
the box where it will make contact with 
the door. 


Paper Pie Plate Absorbs Paint Rings 

When paint¬ 
ing around the 
It o u s e, y n u 
will find a pa¬ 
per pie plate 
useful as a 
tray for the 
paint can, in 
order to prevent stains on the door or 
rug. The pie plate also provides a con¬ 
venient place to “park?* the brush. 


Keeping Bottle Stoppers in Place 

For holding a bottle stopper 
tightly in place, a fastener can be 
made from a length of rather 
heavy wire. It is cut in two parts, one of 
which is wrapped around the neck of the 
bottle, twisting it so that a loop is formed 
at one end and a couple of hooks at the 
other. One end of the other piece is bent 
to form an eye to 
engage the loop. 

In use, the stop¬ 
per is inserted, the 
cross wire placed 
over it and is then 
fastened under the 
hooks. 


Where to Plant Climbing Roses 

Roses of the climbing varieties that arc 
planted near buildings often develop pow¬ 
dery mildew, which is caused by lack of 
air. If they are planted along fences or 
trellises where the air can circulate around 
them they are not likely to mildew, espe¬ 
cially such varieties as the Crimson Ram¬ 
bler and Dorothy Perkins, which are more 
susceptible to the disease,—E. G, Moore, 
Washington. D. C. 


([If canned strawberries are turned over 
several times while the cans are cooling, 
the berries will float separately in the 
sirup, making a better-looking preserve. 


Celluloid Sheet Holds Objects 
for Photographic Purposes 

After experiencing difficulty in 
getting a pure white background 
for photographing small fruits 
and flowers, the Maine department 
of agriculture used a 2-it, wooden 
frame fitted with a piece of clear 
celluloid. Holes were punched in 
the celluloid and large thumb¬ 
tacks were pressed into them, so 
that the points of the tacks would 
project on the opposite side and 
hold the fruit or flowers. This 
sheet could be set up in any posi¬ 
tion in front of a suitable back¬ 
ground, so that the fruit could be 
photographed without shadows. 
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THIS PLANE MADE RECORD CROSS-COUNTRY FLIGHT OF 
2A50 MILES AT SPEED OF 3,02 MILES PER MINUTE! 


“Jimmy” Doolittle’s 

Super-Solution 

Record-Breaking Transcontinental 
Racing Plane of 1931 


By JOSEPH S. OTT 


DOVS r here is a real flying' scale-model 
of the famous Laird “Super-Solution," 
made popular by the well-known pilot 
Maj. “Jimmy" Doolittle, 

Balsa wood is used throughout the con¬ 
struction of this model, with addition of 
by Wc-in. bamboo for the edges of the 
rudder, stabilizer and wing tips. This 
wood, weighing only 9 or 10 lb. per cubic 
foot, is best suited to model-airplane con¬ 
struction. For the longerons, uprights 
and crosspieces, you will need about ten 
lengths of %2 by by 30-in. stock, while 
four pieces of by 2 l /i by 30-in, material 
arc used for the fairing, ribs, nose, cowl 
and wheel “pants.” Three pieces of Via by 
%j by 30-in. balsa are required for the 
spars, a Y% by % by 30-in. length for the 
leading edge, and a Vio by Vm by 30-in. 
length for the trailing edge of tire wings. 
Piano wire, about .031 in. in diameter, is 
needed lor making clips and other fit¬ 


tings, The wheels can be built up from 
balsa, or standard celluloid wheels may be 
substituted. Standard-size celluloid wheel 
pants are also available, but they are not 
of the right size for this particular model. 
However, they can be used if you don't 
mind varying from the original design of 
the “Super-Solution/* The propeller is 
cut from a piece of by 1 by 11-in, stock, 
and about 20 ft. of Ha by J^-in. rubber 
baud is needed for the motor. 1-struts 
and landing gear are made from J4 by 2yi 
by 30-in. stock. About five 20 by 24-in, 
sheets of tissue paper are required, besides 
model-airplane cement, wing dope and 
lacquer for painting exposed wood parts. 
The streamlined wind shield Is made irom 
a sheet of thin celluloid. 

Fig. 1 gives the front, side and top views 
of the model, only half of the front and 
top being shown, as the other half has the 
same dimensions. In the upper-left de- 
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tail, both an upper and lower wing are 
shown with the three spars, the leading 
and trailing edges being indicated in 
black. The motor stick is supported by 
two clips set in the fuselage framing, as 
shown in Fig. 2 and in the lower-left de¬ 
tail Although the dimensions given arc 
for a 30-in. model having a body length of 
22 in,, the size may be increased propor¬ 
tionally, taking the exact ratio ot' increase 
into consideration when making every part. 

The procedure in building the model is 
as follows: First build and assemble the 


two sides of t lie fuselage. 
Then add the lower and 
upper bulkheads, allow¬ 
ing sufficient space for the 
wings, after which the 
fairing strips are put on 
the fuselage to give it tbe 
right contour. Now build 
the rudder and make the 
rudder post and stabilizer. 
Wheels, wheel pants and 
landing gear are next,and 
after that the nose, using 
a >j-in. piece for the front 
and turning it to size on 
a wood-turning lathe. The wings are then 
made and assembled, being careful to get 
a dihedral of 1 in., as shown in the front 
view in Fig, L This dihedral is necessary 
because of the large diameter of the nose, 
which is unusual tor a flying model As¬ 
semble the motor stick, Fig. 4, and add the 
wire parts. One clip for bolding the mo¬ 
tor stick is located at the front of the nose, 
while the other should be placed about 
two-thirds toward the rear. The propeller 
is carved as indicated in Fig, 6. Many de¬ 
tails of the assembling can be obtained 
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from Fig, 3, which shows the completed 
framework without the covering, while 
Fig, 5 shows one of the wings. As the 
1-struts, which are attached last, are set 
between the wings at an angle, as shown 
in the front view of tlie model in Fig. 1. 
their exact length is determined by meas¬ 
uring the distance between the upper and 
lower wing spars between which they 
are set. The dimension of 5 in., as given 
in the detail of Fig. 1, is therefore only 
approximate. When bending the bamboo, 
hold the piece on one side of a candle 
flame instead of over the flame as the lat¬ 
ter method causes the wood to burn. 

To overcome the resistance of the large 
nose, more rubber than is usually required 
on a model was found necessary for the 
motor, and the propeller in turn had to 
have a greater pitch than customary. The 
tail surfaces on a high-speed airplane are 
much smaller than those on a low-speed 
type. When reducing a speed ship to 
scale, the tail surfaces of the model must 
be made smaller than is consistent with 
flying stability, and therefore it is neces¬ 
sary to slightly increase the dimensions of 
the rudder and the stabilizer, but not so 
much that the proportions are exaggerated 
beyond a point wherein the model loses 


its resemblance. The weight is concen¬ 
trated in the wheel pants in order to ob¬ 
tain a low center of gravity which tends 
to bring the model out of a stall by caus¬ 
ing it to dive rather than come back into 
a tail slide. The angle of incidence, or the 
angle at which the underside of each wing 
is inclined upward from a horizontal plane 
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at tlie front end, should he 
such that there is a differ¬ 
ence of not more than % in. 
between the leading: and 
trading - edges if tHe weight 
of the model is kept down 
to gz. If the weight of 
the completed model, ready to fly, reaches 
4 oz., the angle of incidence should be in¬ 
creased to fKifl in., measured at the leading 
edge. Although the length of the motor 
stick is given as 17 in., your particular 
model might require a little shorter or 


longer one, depending Upon 
t!ie balance of the complet¬ 
ed plane. When Hying the 
model, it shot!Id not rise 
rapidly, blit gradually, and 
should level off when reach¬ 
ing a height of about 50 ft. 

In the original model 
made for this article, the 
wings and stabilizer were 
covercd w ith whitc and 
green tissue paper, overlap¬ 
ping in. at a diagonal line 
on the upper side, as indi¬ 
cated in one of the photos. 
Green paper was used to 
cover the sides of the fuse¬ 
lage and half of the rudder, 
while the white paper was 
employed for the top and 
bottom of the fuselage and 
the remaining half of the 
rudder. I-struts, tail skid, 
eockpIt and 1 andi n g gear 
were given a coat of black 
lacquer, while the wheels, 
wheel pants, nose and cowl¬ 
ing were lacquered red. The 
propeller was coated with line aluminum 
paint and the edges were trimmed in red. 
Likewise all adjoining edges of the tissue 
paper were decorated with a neat black 
line, the whole scheme helping to improve 
the appearance. 





How to Make Tools for Cutting 
Linoleum Printing Blocks 

For cutting linoleum, you will need a 
few tools, such as gouges, gravers, a bur¬ 
nisher and a sharp penknife. They should 
be about 3j/j in, long, including the han¬ 
dle, which can be made from a wood hall, 
about 3 in. in diameter, with one side 
planed flat. Steel umbrella ribs make good 
gouges and three-cornered fdes good Hue 
gravers. Fit the metal into the handles 
before sharpening it, A good burnisher 
can be made from a butter knife. The han¬ 
dle is cut off, leaving just enough to en¬ 
able attachment of a wooden handle. The 
burnisher is used for detailed work and to 
strengthen the color locally. A good tool 
for fine-line work can he made from a 
bodkin, or large blunt needle, ground off 


across the eye so as to make short prongs. 
This is fitted into a handle and is sharp¬ 
ened like the other tools. 


Painting Outboard Propellers Bed 

Applicat io n 
of a coat of 
b r i g h t-r e d 
paint to your 
outboard pro- 
p e 11 e r will 
make it more 
easily distin¬ 
guish able if 
lost in deep 
water, T e s t s 
have shown that a propeller so painted 
can he detected at a much greater depth 
than it would be if left its original color. 
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Pictures Can He Enlarged on 
Tracing Cloth by U$irtg a 
Flashlight anr] Reading Glass 


Mending Cracks in Stoves 

Cracks in the iron casing of a 
stove can be mended by filling 
them with stove puny or iron ce¬ 
ment which can he made by mix¬ 
ing iron filings and water glass, 
using enough of the filings to 
form a thick paste. Force the 
paste well into the crack with a 
trowel or old table knife, and 
plaster over the surface of the 
crack with the same material. The 
heat from the stove will harden 
the cement and make a tight joint 
Another iron mender is made of 
filings, flowers of sulphur and wa¬ 
ter, mixed to a stiff paste and ap¬ 
plied to the crack in the same manner. 
This mixture burns when heated and 
turns into iron sulphide, which fuses and 
welds into one mass with the iron of the 
stove. Smoothing and polishing the re¬ 
pair will make the crack tin noticeable. 


Block Forms Effective Drawer Stop 

Pivoted to the top edge of a drawer at 
the rear end, as shown in the drawing, a 

s m a 11 block 
block makes an ef¬ 
fective stop 
to prevent a 
drawer from 
being pulled 
out inadvert¬ 
ently. If the 
drawer must 
be removed 
for cleaning, 
the block is 
pulled forward and down so that it will 
not strike against the crosspiece of the 
desk, Tt is T of course, advisable to use a 
hardwood block instead of soft wood, as 
the latter is likely to split. 


String Removes Paraffin Top 
from Jelly Glass 

Paraffin seals on jelly glasses can easily 
be removed if a string Is laid across the 
top of the glass when pouring the melted 
wax at the time of canning. When the 
jelly is to be used, the paraffin can be lift¬ 
ed off by simply pulling up on the ends of 
the string.—F. Mix, Chicago. 


Pictures Enlarged with Reading Glass 
and Pocket Flashlight 

All tlie apparatus you need for enlarg¬ 
ing a small picture is a flashlight and a 
reading glass, besides, of course, a frame 
tu hold a piece of tracing cloth or paper, 
’Hie flashlight is held at an angle above 
and in front of the picture to be enlarged, 
the latter being set vertically on a sup¬ 
port at the end of a table, as shown. The 
reading glass is placed between the pic¬ 
ture and tlie tracing cloth on which the 
picture is to be projected, A sheet of heavy 
paper, preferably black, is cm out to fit 
the circumference of the glass to exclude 
undesired light. The center of the glass 
should he in a direct line from the center 
of the picture to the center of the tracing 
clot h. By moving the glass back and forth, 
you will lie able to obtain an enlargement 
on the cloth in sharp focus. 


Paper Strip on Watch Crystal Checks 
Developing Time 

As a time indica¬ 
tor for developing 
photos, you can use 
a small strip of 
gummed paper past¬ 
ed to your watch 
crystal. By turning 
ihc crystal, the strip 
can he adjusted in any position across the 
dial to indicate a predetermined time lim¬ 
it. As soon as the large baud reaches the 
strip, you will know that the specified time 
for development has elapsed. 















By SAM BROWN 


I QOKING at the picture above, 
^ you miglu draw any one of a 
dozen conclusions. As a matter 
of fact, however, the blow* which 
the performer is about to deliver, 
will break tlie stick completely in 
half as though it were made of 
glass, without injuring any of the 
other accessories or inconven¬ 
iencing the assistants in any way 
whatever. The whole thing de¬ 
pends upon having everything ex¬ 
actly equal. The center ol the 
stick must be previously meas¬ 
ured, the stick must extend the 
same distance through each paper 
and the paper bands must he the 
length. The assistants must be of 
the same height and must he told on no 
account to flinch or move when the blow 
is being delivered. Needless to say, the 
biggest part of the feat is to find the as¬ 
sistants* You can have them hold the 
pipes in their hands instead of between 
their teeth in order to show that the ex¬ 
periment is harmless if correctly accom¬ 
plished. 

Here's one in muscular vibration : Take 
a door key and place it across the palm of 
your hand, as shown in Fig, 3. Note that 
the hand is slightly cupped and that the 
heavy end of the key projects beyond the 
palm* Now, if you open your hand very 
slowly, the key will magically turn over. 
The gradual stretching of the hand and 


hand, 

same 
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detected if 


arm muscles cannot be 
done slowly, and the consequent 
flip-flop is really mystifying even / 

to yourself. /. 

In the next one, you are band- / 
ed a slip of crepe paper. This slip / 
is about 6 in, long and lias been / 
cut almost in two at two places as fed 
in Fig. 5. Tliu question is, can 
you pull the ends of the paper 
apart to liberate the center sec- \ 
tion? Maybe you'll figure “gen- \ .j\ 

tly does it’ 1 or go in for a sudden \ iS 
snap. In either case only one of 
the tears will break, leaving the \ 

center section attached to the 
other end. How to do it? Simply pre¬ 
pare a second strip by fastening a coin to 
the center, concealing this weight with a 
small bit of the same paper. Doing the 
stunt with the slip so prepared, you will 
find that a quick jerk liberates the center 
section as in Fig. 4. It will lie best to do 
the stunt over a chair cushion if you don't 
want a telltale thud to boom through the 
room. 

You're taking a chance in having your 
sanity questioned when you ask the as¬ 
sembled crowd if anyone can punch a hole 
in a soap bubble without bursting it. 
“Really, old fellow, you must he joshing 
us. How could anyone penetrate the thin 


CORKS 
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film of a soap bubble? ,f But it*s 
really easy. Make a tiny loop in 
a piece of silk thread. You loop 
ill is thread over the bubble pipe 
so that it hangs down over the 
bowl for about two inches. Then 
yon blow the bubble. The loop of 
thread will* of course, float on the 
outsi de of your frail balloon, And 
then, quick with the needle, Ji 
this is red-hot, the point will 
evaporate the moisture inside the 
thread loop as in Fig, 0. And there 
you are! The bubble gradually 
grows smaller, the imprisoned air 
escaping through the hole. In 
passing, it might be as well to say 
that a teaspoonfut of glycerin and 
a pinch of gum araldc in the soap 
solution will help considerably. 

Now ask some one to float a number of 
round, untapered corks on end in a howl 
of water, 'l ake six or more corks and ar¬ 
range them as shown in Fig. 7. Then it is 
a simple matter to make the corks float on 
end as in Fig. 8. There's nothing to ft hut 
the scientific fact that any buoyant object 
floats on its greatest surface. 

In Fig, 9 one string supports a flatiron 
from the round stick. Four strings ex¬ 
tend from the iron to the performer's 
band. What do you think would happen 
if he would suddenly jerk his hand down¬ 
ward ? Your sense tells you that the sin¬ 
gle strand will break, but it is the four 
strands that part, leaving the iron sus¬ 
pended. 

big, 10 pictures bow an apple may be 
neatly divided with a single blow from a 
heavy knife. Like the well-known golf- 


halFolf-your-nose, the heft of the 
knife and the power of the blow 
depend largely on how much you 
value your hand, and, for that 
matter, the hand need not he used, 
especially when practicing how to 
perform tins trick. Properly per¬ 
formed, however, the needle will 
st o p any blow, allowing h o t h 
halves of 1 lie apple to fall to tlie 
floor. 

A paper disk is naturally much 
lighter than a similar-sized coin. 
When both are dropped simulta¬ 
neously from the same height, un¬ 
der normal conditions, the coin 
will reach the floor be¬ 
fore the fluttering paper, 
but iFs easy to make the 
paper hit the floor first. 
Take two half dollars and 
cut a disk of paper slight¬ 
ly smaller. Hold the two 
coins between the thumb 
and forefinger of your 
right hand with the pa¬ 
per disk on top of the 
lower coin, about 3 ft, 
above the floor as shown 
in Fig, 12. Now, drop the 
bottom coin. The coin 
makes a half-revolution, 
so that if it was face up 
at the start, it will land 


COOLING OF 
THE. Atfi CAUSES 
A VACUUM 
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face clown* The paper rides right along, 
and although it was on top at the start, it 
will be on the bottom at the end of the 
flight, and thus actually hits the floor be¬ 
fore the coin, as illustrated in Fig* II* 

Lifting a plate with a bottle becomes a 
simple matter if you take advantage of the 
fact that air expands when heated and 
contracts when cooled* Heating the air in 
the bottle over a candle flame, shown in 
Fig* 13, causes the air to expand, forcing 
out the surplus* If the month of the bot¬ 
tle is then pressed firmly against a plate 
and held there, after the edge of the bot¬ 
tle has been coated with vaseline to make 
an air-tight seal, the cooling air will con¬ 
tract* causing a partial vacuum within the 
glass* The plate can then he lifted, as 
shown in Fig. 14* 

In Fig. 15, we have ajar filled with wa¬ 
ter* Within the jar is a block of wood, 
held at mid-depth by a piece of thread 
which has been attached to the lid of the 
container. If you wanted to break that 
thread, would you give the jar a quick 
jerk downward, or would you give it a 
quick push upward? Are you surprised 
to learn that the quick jerk upward has 
the better chance of breaking the cord? 


Poison Bottles Identified with Pins 


Guide for Tearing Heavy Paper 
from the Roll 

Heavy paper, such as the kind used in 
building construction* can he quickly torn 
from the roll in straight strips by using 
the illustrated guide, which consists of a 



Bottles con¬ 
taining poi¬ 
sons can be 
marked dis¬ 
tinctly for 
identification 
b y p u s li i n g 
three pins in¬ 
to the cork as 
s h o w n. This 
m e t h o d i s 
especially valuable because h prevents 
mistakes in the dark* Although other 
means can be used, pins are available at 
all times, so there is no excuse for leaving 
a poison bottle unmarked. 



yardstick and a few rubber hands* The 
roll is suspended between two rests in the 
regular way, arid a heavy rubber band is 
slipped over each end of the shaft and 
over the end of a yardstick, which is 
placed against the roll of paper as shown. 
If the paper is wider than 36 in.* a longer 
straightedge should be substituted for the 
yardstick* In use* the paper is unrolled 
and torn off along the guide. 


Turning a Canoe in Strong Wind 

Those having difficulty in turning a 
canoe in a strong wind will find the fol¬ 
lowing method helpful: It you are in a 
bathing suit, sit at the stern as usual and 
trail your foot in the water on the side to 
which you wish to turn* leaning the body 
to the same side and paddling on the op¬ 
posite side, I f you cannot use your foot, 
sit in the middle of the canoe and lean in 
tlie direction of the turn, paddling on the 
opposite side* 

Drawer Pulls Help to Open Large 
Dictionary Stand 

Large dictionaries are easy to open if 
metal drawer pulls are screwed to the 
wooden leaves of the holder as shown. 
Besides making it convenient to use, these 
grips help pre¬ 
vent wear on 
t h e b o o k* as 
without them, 
a person usu¬ 
ally presses 
t li e 1 e a v c s 
and covers to 
open it. 
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Comic Photos Taken on Headlight 

Unusual photos can be produced by 
photographing grotesque reflections on a 
highly polished headlight. For close-up 
work of this kind, it is, of course, neces¬ 
sary to use a portrait-lens attachment on 
your camera in order to obtain sharp def¬ 
inition. The finished print is cut down so 
that it shows only the subject photo¬ 
graphed, as in the lower detail, instead of 
the entire lamp as shown above. Enlarge¬ 
ments can also be made. 


Basement-Entrance Door Forms Part 
of Porch Floor 

Especially designed to move large and 
heavy objects into a cellar, the cut ranee 
shown has a door that forms part of the 
porch floor. The end of tlie entrance also 
opens so that heavy objects can be let 



Entrance under Porch Makes li Easy to Let Heavy 
Objects into Cellar 


down with little effort. Besides 
its feature of utility, such a door 
is almost u miotic cable* 


String Keeps Ice-Box 
Drain Clean 

A length of rough string or 
cord hung in an ice-box drain 
pipe, will keep the pipe free from 
scum, which will collect on the 
string instead of on the pipe. The 
string should be replaced with a 
clean one at regular intervals. If 
one end of it is weighted, it will 
he easier to get it into the pipe. 


Brace to Hold Young Tree 
Straight 

Slakes should never be driven 
dose to young trees to hold them 
straight. It is much better to drive the 
stake into the ground several inches away 
and wrap a piece of inner tube around 
the tree. Then support the tree with a 
cord or rope incased in a section of an 



Long-Lived Soap Bubbles 

Soap hubbies, which will last for hours, 
and will not burst when they come in con¬ 
tact with damp doth or dry wool, may be 
blown if a small amount of glycerine is 
added to the soap solution. An effective 
solution for blowing permanent bubbles 
is made by dissolving J4 oz. of castile soap 
in 6 y 2 oz. of distilled water to which 4 oz. 
of glycerine is added, after which the solu¬ 
tion is thoroughly mixed. Bubbles blown 
onto a dry wool cloth and protected from 
heat and evaporation by a cover glass 
will frequently hold their shape for sev¬ 
eral days. 
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1-13 THREAD 


WOODEN 

HANDLE 


Wholes to keep 
handle cool 

DRILL and 
V £‘-13 TAP 


Fig. I 

HEAVY-DUTY 
IRON 


►ASBESTOS 


"A SOLDERING IRON 

Every Purpose 


By CA.Crowley 


SHANK Or 
i' BRASS OR 

STEEL TUBING 
ifcWALL ■—s 


ELEMENT 
TWISTED 
TO END OF 
WlREi „ 


QD, BRASS SLEEVE, £ WALL 

heating 

>7 ELEMENT— 


F ( 


''OR less tlian S2 
you can make a 
set of high-grade 
elect He soldering 
irons, to operate on 
either 110 or 32-volt 
supply. You can 
also make a small 
iron that operates on a storage battery 
for use around the car where an electric 
outlet is not at hand. 

First turn the handle in the lathe and 
drill it lengthwise for the cord and shank. 
For heavy-duty and medium-size irons, 
follow the constructional details of Fig. 1. 
To keep the handle cool. %&-in. holes, 
spaced in. apart, are drilled ill rough the 
shank, which is rotated 45° between drill¬ 
ings, The bit is a length of copper rod with 
a recess turned in it to receive the wind¬ 


R E51 STAN c E. -W 1 RE DATA FOR SOL DE R1NG IRON 
{ NLCHROME or chromel WIRE. OUVf ) 


SUPPLY 

TYPE OF WIRE 

WIRE 

LENGTH 

WIRE 

SIZE 

7 

no v. < 

nS WATT, HEAVY DUTY 

ISO - MEDIUM 

as * LI GHT 

FT. 

TO FT. 

23| FT. 

no. 25 
HO.SS 

NO. 30 i 

32 V | 

ns WATT, HEAVY DUTY 

ISO * MEDIUM 

as - LIGHT 

Sj FT, 

6 FT. 10 IN. 
4 FT. 

NO. 19 

No. 72 ; 

NO. IS i 

6 V, 

as WATT, LIGHT 

IE IN. 

No. IQ 


ing. A hole is drilled 
and tapped at one 
end for the shank, 
which is threaded 
to fit, and there is a 
j4-m. hole directly 
through the end of 
the tapped hole for 
the heater-cord wires* The table gives the 
sizes and lengths of wire to use. Do not 
substitute other wire than nichrome or 
chrome!, as it may vary considerably in 
resistance value. 

Before winding the element, screw the 
shank into the bit, and pull the ends of a 
7-ft. length of heavy-duty, asbestos-cov¬ 
ered heater cord through the lead holes in 
the hit. In fishing these wires through the 
holes, avoid damaging the asbestos cover¬ 
ing, and for this reason, the cotton wrap- 
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Upped to fit into the bit, but the bit slips 
into the end of the shank, and the demerit 
is wound directly on the latter, using as¬ 
bestos and mica for insulation as already 
described. The sleeve, which is slipped 
over the element, tits on brass bushings 
drilled to fit the shank. The sleeve, bush¬ 
ings and bit are then securely held in po¬ 
sition on the shank with setscrews. The 
6-volt iron is,made up in the same way. 
Spring battery clips on the ends of No. 10 
heavy-duty, asbestos-covered heater cord 
enable quick al- 
t l 1 ac hme,iit to t he 

AVV storage battery. All 
connections must 
he made with care 
___ and should be tight, 

-as this iron passes 


WOODEN 

HANDLE 


4 HOLE F OR 

lead- rtf wires 


HOLES 


■- I ft 0,D, DR ASS 
TUBING, J/WALL 


'GRASS TUBING 
, J * WALL 


4MIGA 
'■ element 

, — u 


BRASS 

BUSHING 


COPPER 

ROD 


HOW TO CUT 
BUSHINGS 


CLIPS 


layer and continue winding to¬ 
ward the other end over the mica, which 
is used between successive windings so 
lit at no two turns of the resistance wire 
are touching each other. Also be sure to 
keep the bared ends of the resistance and 
heater-cord wires from touching the bit, 
as this will cause a short circuit. When 
the winding is finished, the end of the re¬ 
sistance wire is twisted to the other bared 
end of the cord, after which a brass sleeve 
is slipped over the bit and held in place 
with setscrews. The handle slips over the 
cord and onto the shank. 

Light-duty irons are made by following 
the same general procedure with slight 
changes* Fig. 2 shows details of con¬ 
struction, In this case* the shank is not 


larger cities who will gladly send out these 
materials in any quantity as you want 


Horn on Tractor-Drawn Binder 

Mounting an auto horn of the “squawk” 
type near the seat of the operator on a 
wheat binder, corn cutter, or any other 
farm implement that makes much noise 
and is drawn by a tractor, has saved much 
unnecessary shouting which, furthermore, 
the operator cannot always hear. 


Cl By placing a layer of small stones in 
front of your basement windows, you will 
prevent mud from splashing on them dur¬ 
ing rainy weather. 


s 
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This Gas Burner Gives a Wide, Even Flame 






FIG 2 


_ LE5 FOR 
AS SAGE OF 
GAS AND 
Alfi 




DIAMETER REDUCED 
TO BE FLUSH 
WITH BOTTOM 
OF SLOTS 


FIG. 


This new type of burner gives a tkiuic 
which is broad and flat, and, at a given 
distance from the tip, is of uniform n-ta¬ 
pe rature. It consists essentially of a met¬ 
al tube, provided with a modified machine 
screw. The tube is threaded to receive 
the screw, and the screw has slots filed 
along it parallel to its axis, A number of 
small holes are drilled through its head in 
the same direction as the slots. The al¬ 
tered screw is shown in Fig. 1, which also 
indicates the operation of the burner. The 
slots are filed slightly deeper than the cut 
of the threads, and are deeper ami larger 
at the end of the screw farthest from the 
head. Four slots at equal distances around 
the circumference of the screw will give 
very satisfactory results. The holes 
in the head of the screw permit the pas¬ 
sage of gas and air to the center of the 
flame, and the natural flare of the screw 
head causes part of the gas and air to he 
thrown outward. It is tins feature that is 
not found in most burners, and which is 
the cause of the broad, uniform flame. 
The gas passes by the screw tlirough the 
slots filed along it, and the size of the 
flame may be easily controlled by turning 
the screw in or out of the threaded tube. 
As the slots are deepest at the lower end 
of the screw, the largest quantity of gas 
will flow when the screw is farthest out 


of the tube. Air is mixed with the gas as 
the latter flows up the exposed portion of 
the screw, which, by virtue of its threads, 
sets up miniature eddies in the gas stream. 
Within reasonable limits, the size of the 
apparatus does not matter. However, a 
most useful size is that employ? 11 or 

Standard No* 14-2(1 flat-head --- 

screw, and a tube of suitable material to 
fit. A still broader flame may be obtained 
by cutting away the screw threads for 
about ■}& in. just under the bead, as shown 
in Fig, 2.—W. E. Stewart, Scwareu, N. j, 


Caster Helps Sharpen Plane Iron 

Mounted on 
a caster by 
means of two 
blocks and a 
wingnut, the 
illustrated ar- 
r a n g e ni e n l 
holds a plane 
iron at t h e 
correct angle when sharpening it on an 
oilstone. The caster also allows free move¬ 
ment of the iron over the stone, and the 
edge can he honed at a uniform bevel. 
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Collecting Golf Balls on Practice Court with Long* 
Handled Dipper, under Protection of Large Parasol 


Large Parasol Protects Workers 
on Practice Golf Court 

The velocity at which golf balls arc 
driven across a practice driving court 
makes it advisable to provide some protec¬ 
tion for the boys who collect the baits 
while the patrons are busy. For this pur¬ 
pose, a large parasol, with a skirl sewed 
to one edge which almost reaches the 
ground when the umbrella is carried on a 
boy's shoulder, has been found practical. 
Working with their backs to the golfers, 
the boys pick up the balls with a long- 
handled dipper. 


How to Solder Cast Iron 

Ordinary east iron can he soldered by 
first giving it a coating of copper. To do 
this, cover the surface with blue vitriol, 
after which a flux consisting of zinc dis¬ 
solved in muriatic acid is applied. Solder 
will then adhere to the iron. 


Bird Bath and Rock Garden Built 
around Old Stump 

Ah old stump in the garden, which is 
rather difficult to remove, makes an ex¬ 
cellent foundation for a bird hath and 
rock garden. Large spikes are driven into 
the stump and l-in, wire mesh is fastened 
to the spikes to serve as reinforcement 
for concrete. Stones of almost any size 
and shape are imbedded into the concrete, 
allowing sufficient space between them to 
hold some dirt. The bowl may be poured 
in a w ooden mold and is set on top of the 
stump, which should, of course, he level. 
If desired, a 3^-in, pipe can be brought up 
through the center of the bowl before the 
concrete and rocks are applied to the 
sides, and in this case the concrete for the 
bath should be poured directly on the 
stump around the projecting pipe, after 
which 1 lie sides are built up as already 



Unsightly Stump on the Lawn Serves as Base for 
Kock Garden and Bird Bath 

mentioned. It is a good idea to provide 
a small cock in the pipe so that the water 
supply can lie regulated. 



300 BLUEPRINTS 

for Home Craftsmen 

Popular Mechanics offers large blueprints 
covering subjects of all kinds that are of 
interest to craftsmen. A sample and com¬ 
plete list of prints will be sent to anyone 
upon receipt of 6c to cover mailing costs. 
Prices of prints are 25c each, six for $1, or 
a collection of thirty-five for $5 postpaid. 

Address Blueprint Dept. 
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Fittinc Closely armintl Auto Window, Celluloid Hood Keeps 
Rain or Dust Out of Roadside-Stand Serving Tray 


Preventing Oats or Barley Smut 

by Formaldehyde Treatment 

According to reports from the 
agricultural college of Nebraska, 
one of the most practical methods 
of treating oats or barley to pre¬ 
vent smut, is to spray or sprinkle 
them with a solution consisting 
of formaldehyde. 1 pt, t and water, 

10 gal., for every 40 bin of grain, 
although the exact proportions of 
formaldehyde and water are not 
vitally important. The sprinkling 
can be done by one man, while 
another scoops the grain from 
the bin into the wagon. This is 
usually done late in the evening 
and the grain is then covered 
overnight with a tarpaulin or 
blanket, so that it is ready for 
seeding the next morning. Only the 
amount to lie sowed should lie prepared 
the previous evening. 


Plank on Triangular Supports Holds 
Shingles When Covering Roof 

Provided with two wedge-shaped sup¬ 
ports nailed to the underside of a plank, 
as shown, it is easy for the worker to 
keep a bunch of shingles at band, A 
length of chain is fastened to each end of 
the plank and a hook at the end of the 
lengths fastens to the sheathing of the 
unfinished portion of the roof.—C, E, 
Jacobs, Laredo, Mo, 



Both Worker and Material Conveniently Supported on 
a Plank Fastened to the Roof with Chains 


Celluloid Hoods on Serving Trays 
for Roadside Stands 

Owners of roadside stands, who use 
serving trays that hook over the edge of 
the car doors, will find that they can pro¬ 
vide an added comfort for the patron by 
attaching a celluloid hood over the tray, 
which keeps out cold drafts and rain. The 
hood may be made removable so that the 
tray can he used with or without it. The 
panes of celluloid can be either sewed to¬ 
gether at ilie edges on a wire frame or 
they may be tacked to a wooden frame 
held securely to the tray by thumbscrews. 


Big Hitches Make Easy Driving 

Contrary to the usual idea, a big team 
hitch as worked out by the Horse Asso¬ 
ciation of America makes it easier for a 
man to drive a team, increases the amount 
of work that a horse can do, eliminates 
side draft, enables one to work closer to 
fences, and makes it easier to handle un¬ 
ruly horses than when the same number 
of horses are worked by two or more men 
in smaller teams. Working teams in tan¬ 
dem on a plow eliminates side draft, and 
a five-horse hitch with three horses ahead 
and two behind, gives the rear team more 
air space and enables the driver to have 
full view of every horse in the hitch. 


CA rubber hath sponge removes lint and 
dust from wool clothing. 
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Book Shell Mounted on Chassis of Discarded Wheel 
Chair Makes Portable Library for Hospital 


Hospital Has Library on Wheels 

This portable library consists of a hook 
shelf mounted on wheels, from which 
patients in a Philadelphia hospital can 
choose their favorite reading matter. The 
frame and wheels from a discarded inva¬ 
lid chair can be used tor this purpose. 


Substitute for Hermaphrodite Calipers 

In the absence of a large pair of her¬ 
maphrodite calipers, a substitute can be 
improvised from a length of rather heavy 
wire and a radio binding post. One end 
of the wire is bent over and tiled to a point 
to serve as a center and tile binding post 
is slipped over the other end. In use, the 
sharp end serves as a center and the bind¬ 
ing post as a contact for checking lhe cir¬ 



cumference of castings, or the binding 
post can be used as the center and the 
pointed end as a scrihcr* 


Toy Balloons Effective in Scaring 
Birds from Fruit Trees 

A western orchard owner uses Inflated 
toy balloons in his fruit trees to keep away 
the birds. The wind keeps the bright-col¬ 
ored toys in constant motion, which 
proves highly effective for the purpose. 
It Is only necessary to protect the fruit in 
this way while it is ripening, and the bal¬ 
loons will usually last a few weeks. They 
are not in Hated to the full extent, as the 
air inside expands when heated by the 
sun’s rays, which will cause bursting. 


Quickly Formed Index Tabs 

When you desire some index tabs in a 
notebook, simply cut into the edge of the 
leaf as shown and fold it to project over 
the edge ot the page at the point indicat¬ 
ed by the dotted 
line. The size of 
the tab can* of 
course, be varied 
to suit the purpose 
or the lettering it 
is to carry. After 
folding, the tab 
c a n b e p a s t e d 
where doubled al¬ 
though that is not 
essential. All the 
tabs should be trimmed off to the same 
size ana, if desired, the corners may be 
rounded. 


Identifying Small Drills by Color 

When a regular drill stand with num¬ 
bered holes is not available, the difficulty 
of quickly determining the size of small 
drills on which the numbers are not 
stamped can be avoided by applying sev¬ 
eral bands of paint of different colors to 
the central part of the drill shanks. The 
color sequence and size of the paint hands 
can be varied to obtain an unlimited num¬ 
ber of combinations* In using Ibis meth¬ 
od, It is, of course, necessary to provide a 
key chart, which carries a duplicate of the 
color system and also the drill sizes. 
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Wind-Driven Power Plants 

You Can Build - d M 






Harley 

Freeman 


Ji 1 lUTCH windmills have 

W Jr I 1 been making power for 

centuries, but the devel¬ 
opment of wind-driven 
giants for supplying elec¬ 
tricity is comparatively 
recent. Despite their apparent weakness 
of failing to function in tlie absence of 
wind, large power plants driven by air 
have been found quite practical, and small¬ 
er units for the summer cottage or back- 
woods camp are easily constructed, 

A typical small plant, capable of gener¬ 
ating sufficient current to light several 
32-volt lamps, is shown. The basis of the 
unit is an old 8-ft, windmill wheel, 
together with the vane and tower. 

These parts can usually be picked 
up in the country, as many wheels 
Have been abandoned with the 
coming of electric-power lines. 
Construction work on the plant is 
commenced by fitting a large 
sprocket to the windmill wheel as 
in Fig. 1. The size of ibis sprocket 
will vary, but it must 
be sufficiently large to 
accom mpdatetbe gear¬ 
ing necessary to drive 
the generator at a suit- 


Constructional Details of Small Power Plant Which 
Charges Storage? Batteries at the Rate of IQ to IS Amp. 
in a Fair Breeze: an OIJ Windmill Wheel and Tower 
Are Used 
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A SlijvRinj! Cdtlcctor Prevents the Wire* 
from Becoming Twisted as the Windmill 
Turns 


able speed in a normal breeze. The one 
shown allows a take-off of 7 to L hitting 
can usually be made through the same 
holes used in attaching the wheel to the 
hub, small pieces of metal being clipped 
under the sprocket to allow a clearance of 
at least Y± in. In order to fit the generator 
in place, the internal mechanism of the 
original pump should be removed. 1 his 
will usually leave a fiat surface, over which 
a solid baseboard can be fitted, as shown 
in Fig, 2, The base can be fastened by one 
or more of the original bolts used in the 
pump. A section of pipe, shown hi Fig. 3, 
takes the place of the original pump shaft 
and is housed in the same manner. This 
pipe is an actual part of the turntable, the 
waste nut holding it immovable 
so that ii will turn as the wind¬ 
mill veers around to meet the 
breeze. 

Standard generator equipment 
on a plant of this kind should fea¬ 
ture slow speed so that the neces¬ 
sary charging rate can be main¬ 
tained in a light breeze. A 32 or 
40-volt shunt or compound-wound 
generator can lie used successful¬ 
ly if run at the rated (name-plate) 
speed. Larger generators (60 or 
110 volts) must be run at slower 
speed than rated in order to keep 
the voltage down in keeping with 
the 32-volt lighting system which 
is used with this unit. Different 
makes of generators will have dif¬ 


ferent outputs at various speeds. For a 
typical example, a 1,750 r.p.m. generator, 
producing 110 volts at full speed, will de¬ 
liver 65 volts when run at 1,200. In every 
case, the generator speed must be gov¬ 
erned through the take-off on the sprock¬ 
ets so that, figuring the wheel will turn 
150 r.p.m. in a fair breeze, the generator 
will build up to the required number of 
revolutions to produce the 40 volts neces¬ 
sary for a standard 32-volt lighting sys¬ 
tem, and this at a charging rate of from 
10 to 18 amperes. 

The generator shown in Fig, 4 is a 40- 
yolt unit, and the take-off on the sprock¬ 
et of 7 to 1 will bring it to full speed 
(1,050 r.p.m,) in an average breeze. A 
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suitable cover, as in Fig. 5, must be pro¬ 
vided in every case, in order to keep the 
generator out of the weather, and a wiek- 
oiling system must be lit ted to keep the 
chain in good condition without the need 
of constant attention. It is quite evident 
that a collector ring will he necessary to 
prevent the wires from becoming twisted 



Wiring 

Table 

For Cut-out 


WIRE SIZE Oft \ 


HZ W WINDING 


6-VOLT CUT-tXJJ 

f FOR 12 VOLTS 

FOR 24 VOLTS 

FOR 32 VQL15 


35 

GAUGE 

1 3S 

GAUGE 

41 

GAUGE 

"44 GAUGE 


30 


33 

* 

39 

■■ 

4 1 


29 

* 



3a 


41 


26 

' 

29 

* 

55 

* 

3a * 


23 

F 

76 


n 


35 


L to 

J» 

23 


19 

* 

32 * 


if 17 

m 

23 

0 

?6 


29 



as the windmill 
swings around; This can take the shape 
of the simple unit shown in Figs. 6 and 9. 
The wooden cylinder pictured in Fig. 7, 
is bored from end to end to fit snugly over 
tlie lower end of the pipe shown in Fig. 3. 
The wires running through this pipe are 
carried up through small holes drilled 
through the wood to connect to the con¬ 
tact plates provided, as in Fig. 6. The 
lower photo shows the slip-ring collector 
in place, a small wooden box protecting it 
from the weather. No, 10 gauge weather¬ 
proof wire should be used for the power 
lines. Heavy porcelain insulators should 
be properly fitted at either end of the line. 
After taking the power line into the house, 
the hookup will he somewhat after the 
arrangement shown in Fig. 9. The bat¬ 
teries used can be either a bank of regula¬ 
tion automobile type or one or two larger 


becomes evident that a 
considerable saving can 
b e effected b y m a k i it g 
one. This can be readily 
made from any automo¬ 
bile cut-out, hut care 
must he exercised to get 
the ampere turns and 
wire size in exact proportions. Start by 
removing the heavy outer wire from the 
automobile Cut-out, then remove the fine 
inner wire, counting each turn as you 
take it off. For the sake of illustration, 
we will say that the 6-volt automobile cut¬ 
out has 100 turns of fine wire. Now, for 
a 12-volt cut-out, it will be necessary to 
use twice the number of turns; for a 24- 
volt cut-out, four limes the number of 
turns; for a 32-volt cut-out, five and one- 
third the number of turns. In this par¬ 
ticular case by 100J tire fine wiring 
will have 533 turns. The gauge of the 
wire must also be changed, as shown in 
Fig. 14. For example, if the original fine 
wire of the automobile cut-out measures 
33-gauge, the new wire for the 32-volt cut¬ 
out must he 44-gauge. The heavy outer 
wiring is rewound without any change. 


units to provide tlie 32 volts necessary. A Destroying Poultry Lice 

pilot cell should be provided so that the 


condition of the battery or batteries can 
be easily checked. In order to prevent 
the generator from being run as a motor 
when the output falls below 32 volts, it 
will he necessary to fit a cut-out for the 
required voltage. Since a new cut-out of 
this capacity will cost several dollars, it 


Poultry lice of all types may be killed by 
sprinkling the entire inside of the chicken 
house, including nests, with a mixture 
consisting of equal volumes of crude car¬ 
bolic acid and water. Sprinkle first the 
upper parts of the house, the walls, nests 
and roosts, and finally the floors. 
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P0PUL All MECHA NICS 




Universal Miter Box Makes 


Compound Cuts 




Different from the usual type of miter 
box in that two miters can be cut at the 
same time, lids box is both novel and use¬ 
ful. The advantage lies in the fact that 
the work need not be blocked up to make 
a cut at an angle to the top surface* This 
is done by adjusting the saw holder. Also* 
instead of turning the saw to any point of 
rotation on a horizontal plane, which is 
the method followed in most homemade 
and manufactured miter boxes, this one 
differs in that the holder for the work 
swings around at any angle within the 
limits of 45°, to accomplish the same re¬ 
sult* Another feature that is convenient 
is the small coil spring and stop, which 
holds the saw above the work when not in 
use. This item is shown in the upper and 
lower right-hand details* By carefully 
studying the drawing, you can readily de¬ 
termine how this miter box works and 
bow it is constructed* Variations leading 
to improvements are, of course, possible* 
—S* P. Furman, Miami, Fla* 


Double Hacksaw Blades for Sawing 
Small Tubing 

Two blades placed in a hacksaw frame 
so that tlie teeth of each point in opposite 
directions will prevent jumping when cut¬ 
ting small tubing or other thin metal The 
teeth of one blade tend to ride over the 
metal and thus prevent the teeth of the 


Sturdy in Construction, This Miter 
Bax Is Quite Unusual* As It Can 
Make a Compound Miter without 
Blocking Up the Work 


other blade from catching in the work. 
Although this arrangement will slightly 
retard the cutting speed, it prevents brok¬ 
en teeth and makes each stroke of the saw 
equally effect Lye, 


Light Chain Serves as Tag Line 

A length of light, strong chain, welded 
lo the hook of fall blocks or derricks, 

makes a good 
tag line, The 
chain will not 
f r a y a n d i s 
m u c h st rong¬ 
er than ihe 
rope custom¬ 
arily used for 
this purpose 
so that risk of 
accidents is 
reduced.. 
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21, It is constructed of soft wood with 
nailed hutt joints* The lid is pivoted in¬ 
stead of being hinged so that, when open* 
it tilts hack slightly and the mirror is 
usable* A glass bottom is set into a 
groove as shown in the detail* The frame 
of the lid is made of solid walnut, and the 
pane), which has the inlay pasted to it, is 
set in a deep groove as shown, The box 
proper is covered with flexible wood, the 
material starting from the inner edge of 
the bottom and extending over the out¬ 
side and top edge, and about 1 in. inside 
of the box* A joint is formed at each cor¬ 
ner, as it would be impossible to bend the 
material around a right angle against the 
grain. These joints can be accurately cut 
by allowing the material to extend past 
the corners until it is fastened down all 
around* Then, by setting the box on edge, 
the ends are trimmed with a razor blade 
Judd flat against the box. The material is 
mitered at the top and bottom edges. 

Kits con taining various kinds of flexible 
wood for use in making several items arc 
obtainable from tile manufacturer. Use 
of the special adhesive is advisable for 
hanging flexible wood on walls but is un¬ 
necessary for the smaller articles. 


Pole on Tether Prevents Tangling 

To prevent animals from getting tan¬ 
gled in the tether rope, attach a ring to 
each end of a light pole a little longer than 
the animal to be tethered. Slip the rope 
through the rings and tie it in place so 
that there will be just enough rope be¬ 
tween the halter and the pole to prevent 
llie animal from lifting it off the ground. 



Light Pole Tied in Tether Hope Keeps Animat from 
Enlangling Its Lens 



Milling-Machine Attachment Holds 
Work at an Angle 

This milling attachment holds the work 
at any angle* It consists of a 24-in, length 
of 3-in. tubing, held by two steel supports, 
milled to lit the bed of the machine and 
bolted to it. The end through which tire 
tubing is inserted, is cut through on the 
underside and is made thin enough so that 
it will grip or release the tube on a J^-in. 
stml screwed in each arm. Two faceplates 
or bars are shaped to slip over the tube 
and tightened by means of a setscrew in 
each. Five J^-in. holes arc then tapped in 
the face of these bars, for studs which 
hold a clamp made of % by 1 by 3-in. 
steel, with a projection at one end 

and the bolt ling stud inserted through the 
other. The supports arc adjustable length¬ 
wise of the tubing, and the face bars are 
turned on the tube to secure proper slope 
on the work, or moved along the tube to 
adjust for length. 


Efficient Paint and Varnish Drier 

An efficient drier for paints and var¬ 
nishes may he prepared by grinding to¬ 
gether 4 parts of zinc oxide and 1 part of 
manganese borate. After these constitu¬ 
ents have been reduced to a fine powder, 
add boiled linseed oil in just sufficient 
quantity to work into a thick viscous so¬ 
lution. Stir and add to paint. 
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Garage Creeper Has Tool Rack Screwed to Side for 
Convenience of Worker 


Tool Eack Handy on Garage Creeper 

Garage workers have found it handy to 
mount a tool rack on the side of tlieir 
creeper as shown in the drawing. It con¬ 
sists of two uprights of wood or angle iron 
notched at one end to fit over the edge of 
the creeper and drilled for screws. The 
rail, screwed across the uprights, has a 
number of holes to lit various tools. The 
convenience of this rack lies in the fact 
that the tools are always within reach.— 
Albert J* Calandra, Gloversville, N. V. 


Inexpensive Tint Blocks for Printers 

Tint blocks that can be bad for prac¬ 
tically nothing can he made by gluing 
No. 00 sandpaper, cut to the desired de¬ 
sign, to a block of wood which is type- 
high, cutting off the projecting edges of 
the block to prevent contact when prim¬ 
ing. It is also possible, of course, to use 
emery cloth nr other material of a similar 
nature, in order to obtain various inten¬ 
sities of tint.—Plovd Sutton, Versailles, 
Missouri. 


Circumference Divided In Lathe 

Some pieces of work that ordinarily ne¬ 
cessitate the use of a milling machine and 
a dividing head, can be done with equal 
accuracy and more speedily in a lathe. 
Where two shallow holes are to be drilled 
diametrically opposite, they can be laid out 


as follows: Mount the work in a four-jaw 
chuck and select a length of rod that will 
lit between the latlie bed and one of the 
jaws. Then, holding the chuck stationary 
against the rod, scribe a mark on the work 
with the point held in the tool holder. 
Remove the rod, turn llie chuck to the 
opposite jaw and repeat the operation, 
which will result in two marks 180° apart. 
If a three-jaw chuck is used, mark at the 
position of each jaw, then with the divid¬ 
ers locate a point midway between any 
two of them. This will be exactly oppo¬ 
site the remaining mark. Circumferences 
can lie divided into any even number in 
the same way. The divisions can be made 
into odd numbers with the aid of a pro¬ 
tractor bead held in contact with any one 
of the chuck jaws, so that the attached 
level indicates when the desired degree of 
rotation has been reached.—L. D. Rich¬ 
ards^ Denver, Colo. 


An Economical Stock-Watering Tank 

Made from a discarded tractor wheel of 
large size, from which all the spokes have 
been removed, this watering trough has a 
concrete bottom and will last indefinitely. 
The best way to make the bottom is to 
place the wheel on a level floor with the 
rim propped up about In. Heavy gal¬ 
vanized wires, stretched across the bot¬ 
tom, through the holes formerly occupied 



Stock'WatcdtiK Trough Made from Largc-Sizc Tractor 
Wheel by Providing a Reinforced Concrete Bottom 




> 
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by the spokes, make a sturdy reinforce¬ 
ment, Cement is poured into the rim to a 
thickness of approximately 2 in,, of which 
y 2 in. projects below the edge of the rim. 
An overflow pipe is set in place while the 
cement is still soft, anil legs are bolted to 
the sides through holes previously used 
for lug bolts. All other holes in the rim 
can be closed with washers and bolts. 


Quick Remedy for Saw That “Rims** 

When a few teeth of a saw arc set out 
a little more on one side than on the oth¬ 
er, causing the saw to "ruir' slightly, place 
it on the bench with the defective side up 
and give one light stroke the entire length 
of the blade with an oilstone, which will 
usually prove to be an effective cure. Of 
course, a saw in had condition cannot he 
made to function correctly by this treat¬ 
ment. If von have a saw with too much 
set, both sides may be dressed down in 
this wav.—C. King, East Kingston, N. H. 






One Light Stroke of Oilstone Usually Cures Slight 
Tendency of Saw to "Run” 


Keeping Flies from Fresh Paint 

When painting is done in the summer 
and trouble is experienced with Hies and 
other insects alighting on the painted sur¬ 
face before ft dries, add one or two tea¬ 
spoon fills of either oil of citronella or oil 
of wintergreen to each gallon of paint, 
stirring the oil into the paint thoroughly. 
The odor of these oils will keep the flies 
away, unless the wind blows them against 
the surface. 


([Considerable saving in household am¬ 
monia is effected by purchasing it in con¬ 
centrated form and diluting it in the pro¬ 
portion of 1 part ammonia to 7 parts water. 



Steel Fen c epos l Puller Automatic ally Grips Post as 
Handle Is Moved Up and Down 


Jack for Pulling Steel Fence Posts 

Pivoted to a triangular base made of 
fiat or angle iron, as shown, this fence- 
post puller is self-locking. A 10-in, link is 
pivoted to the end of the lever, two pins 
extending from the side of the link to grip 
the posts. The pins may he either welded 
to the link or may he short bolts, and are 
spaced just far enough apart to allow 
them to slip over the post when the link 
is held horizontally, but will securely grip 
it as soon as the link is forced tip at an 
angles Luther Str os aider, Onaga, Kails. 


How to Grind Lathe Bits 
for Shaper Use 

When lathe-tool bits are used in shap¬ 
ers, the cutting action is likely to be 
jumpy, unless the bits are properly ground 
for this use, A bit ground incorrectly digs 
into the work and chatters the surface, 
w bile o n e 
ground cor- 
r e c i 1 y, a s 
shown in the 
lower detail, 
will cut 
smoothly and 
without chat¬ 
tering,— Cecil 
J o n e s, M i. 

Vernon, Ohio. 






















Carrtbu Solved Puzzles? 



‘ T | KRE is a little puzzle-game to sharp- 
^ A on your wits,” said Mrs. Terwilligfer. 
to her pupils: 

u Moving in turn, a fox and then a 
goose, along the roads from one circle to 
another, and without ever putting two in 
the same circle at one time, in how few 
moves can their positions be reversed, so 
that the foxes shall occupy circles 5 and 
6 and the geese 3 and 4?*’ 


sign is known as the Greek 
cross, its form being composed of five 
squares of one size. Now, if we assume 
that the figure is a piece of land, and lias 
an area in square yards equal in number 
to the number of running feet around it, 
then how long would be the inclosing 
fence ? ,f In other words, its perimeter is 
the same in number of feet as its area in 
number of square yards. What is the 
perimeter ? 


Answers tcvLast Month’s Puzzles 


In finding the answer to “Puzzling Div¬ 
idends,” it is self-evident that three-quar¬ 
ters of one per cent upon the preferred 
stock must have been equal to on e-half of 
one per cent on the common. Therefore, 
the common issue amounted to ?11,400,000, 
As to the net earnings, they amounted to 
6*4 per cent on the combined issues of 
preferred and common stocks, which to¬ 
taled $7,600,000 plus the above sum or 
$19,000,000, and hence were $1,187,500, 


To solve the “Puzzle in Horseflesh,” let 
us set down the cost of keeping the horse 
as X dollars. Then Brown's investment 
would be 42 plus X dollars. On the sale 
he realized $75. His loss was one-sixth of 
■12, or $7, plus one-fifth of X dollars. From 
which we deduce the equation: *12 + X — 
75 equals 7 + X divided by 5. Solution 
gives, first, 4X = 200, and thus the value 
of X is 50 dollars. His loss therefore 
amounted to $17. 


* 
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Photograph of "Yankre" indi¬ 
vidual test of ilrill-pnjnts + . * each 
anti every one of the hundreds of 
thousand* made for u^o in 
" ^Ynnkco * 1 Push Drills and 
"Yankee" Spiral Driver:*. 


.***•••• 


Eight " Yankev * 1 Jr/ff-po ints 
make holes S/16 to 11/64 inches 


Easy to pick out 
thrMrodrillyrmi 
with to use. 

With hatidlneop 
up, all eight 
drills are i n 
plum »ight r 


.. r ,„ „ 

“ 1 in* Ur*'** / it a ti* n it n* 

( .Jintmiutit Phitvd—added 
hint ft* n ttd hislitt H finish^ 
at fio iiirrr«ai' »n ftrier. 


make for you 
the same high- 
quality tools...” 

Y AN KEE” tool makers know, 
as you know, that it is llie 
saving in the end that counts with 
tools* 

They know Lluit you judge value 
in a tool nol by price-ticket, but 
by whal that tool will clo — now. 
and for years to come* in helping 
you with your work. 

And so, “Yankee** toolmakers 
have never learned the modern 
art of cheapening! In these days, 
us always, they make for you the 
same high-quality tools as they 
themselves would use* 

See that “Yankee” is on the 
push drill you buy* 

**YANI£EE IS 4>. 41 is the 

automatic push drill used by car¬ 
penters the world over as com¬ 
panion tool of “Yankee 51 Spiral 
Screw-driver* No higher testi¬ 
monial than that can he paid 
to any loot. The price, including 
eig ht «! ri n-] mints, is $2.60* 

“YANKEE” No. 44 i s the 

push drill wit Ik adjustable ten¬ 
sion, for I lie man who wants to 
change pressure for different drills 
or kinds of wool I* Price. $3.15* 

YlVKIii; TOOLS 

A L W A Y S L I K E N E W 


Tos NORTH BROS. MFC, CO* 

Lrhijdi Avenue, PhitudHpIiin. V. S* A. 

I agree with the ideas of "Yankee” toolmakers and wish you 
to send me your hook showing all the tools they make. 


NAME**...**...*... 

ADDRESS..*. *..****■* .. * (pm) 

TVJusti imffwy to advertisers pJctiso mention Popular Mechanics 


rANK 
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If it’s Broken 

If it’s made of wood, cork, china, glass, 
bone, marble, metal, leather, celluloid, 
paper, fabric — anything but rubber 



MEND IT 

WITH 

DUCO 

HOUSEHOLD 

CEMENT 


DU PONT sends FREE 
generous-size tube 


Duco Household Cement is strong ana 
flexible. A clear, transparent liquid. 
Waterproof, Quick-drying, Easy to use* 
25c buys big tube at your store. FOR 
FREE SAMPLE SEND COUPON and a 
two-cent stamp for return postage* Get 
generous-size FREE TUBE anti folder of 
making and mending hints. 



nnnnEHnMnsnMnmumE 


WITH THE _ _ * M 

ARKOGRAF 

PR OTECT YOUR TOOLS FROM THEFT 

Writ* «iLh , I* rtf Jelly vumuih or deer* n ee [tie 
BtrnMt inj flnr*l t«ela *nd bstMInuqti, r.T am 
mil*]. IH* wiitinr to j,p*r wtin pm or DHMJl, 

Outfit S 3 .SO—Lrpi'ire 

I iit*f **!!«•-*: llltMtrttsd dreuiu- fm. Will* 
U 4 HT- At*all elfllid, 

iumu F£Ji co..i m l am si., omat 






It’s FUN to 

fit up a workshop anti 
make thin eh to use or Et-Il, 
with I be nil I of this book. 
It show* 3 ah op jilting 
tells tintools fieedetI; ho\v 
to buihl a bench and shop 
fixture. Hoiv to make 1M 
carpentry joints—do 
metal work easier, Lists 
4511 thi nits you can build, 
and w here to net Job plans. 
I t:i* 40 pofteti, GO pictures* 
Sentl 10c for book to— 

E.C. ATKINS 8 COMPANY 

426 S* Ediiiuis Street 
INDIANAPOLIS, IMP. 


E. E. du Pont do Nemours & Co., Inc, 
Dept* A 2 , Parlin, New Jersey 

bn do mi 2 c it a nip. Send fiee timplc tube im| loljrr. 

NAM E ....... 

A DURES S ____*__ 

DEALER S NAME.. ... 




CATALOG 

FREE / 

CintKa 

SIS 

mil Bp — ,r.- - ^ ^ ----- - 

&sme all wood, others canvas covered, Light, swift, safe, 
strong and durable. Many color combioutiou 



Most Complete line ever offered, at real moncy-saviuE 
prices, a 


Bail 

%m 

Ttiompson's hetw world beoteff In Motor Paata. ! 6 ft*TVT 
Model with. full length spray rails. 4 -cyliuder engine with 
elect tic starter installed. 



OUtari 

Buff 
J43 

IMlf I_ 

TVT Outboard Motor Boats. The very fastest and most 
seaworthy Boats for family use. Full length spray rails 
keep these boats perfectly dry. us shown above* 

CATALOG FREE-SAVE MONEY-PROMPT SHIPMENT 
Plea a stQ In I he kind of boa t you an i « frrejlffj t n (5 G) 

—--->TWO LARGE FACTORIES^- 

THOMPSON BROS. BOAT MFG, CO. 

213 Ann St, f Writ* to \ 113 Elm St. 

Peshtigo, wts, lEtfker Flacel Cortland, n.V* 


IDEAL Sped 
Voutjtit Curstiir 
Lockheed Sirius 

15 in. 3 Jnj 

BUILD 3 MODELS 

fOH § 1*65 Postpaid 

TKlti* *e*r IlJflAl, 3 -ln-l Kit toa- 

liin* iTinuiBI rt?jufF»Ml to build 3 Flflnl 

Mojtl*. Uvr] LuJiciJ Pith* itr.il Ln ,[ i urt L: r t- t-ii* y I u build, 

Smnd&c tor NPW ^utalogue 
IDEAL AEROPLANE fit SUPPLY CD, 

2 G W*tl lQih Birtnt M. Y. City 





WANT n now luifineas 
profeuftion of ymir own, 
wlill nil iho trade you can 
attend to? Then became 


DO YOU 

A \/ W*/ a font confect Inti is Land 
in ft few weeks earn big income in service feea,—not medical 
nnr chiropody—cany terms for homo training* eg further capita I 
pecs ltd* no Roods to buy, no agency. Eatablishcd IBM. Address 

Stephenson Laboratory, I lack Bay* Boston, Mass* 



GOOD TOOL CHESTS 

YES, CEHSTNEBt 
For Miohinitii —* To q I mike* s. Free Gut 3 log 
H, CERVTNER & SONS 

AOS Columbia Blr.ei DAYTON, OHIO 


D 


You Can Print 

CnnlH, stationery, circularn, tacnjAbell, nil vertisimr, etc, 
Mnkchiir TirofiLiKtmreorfull time, Dq Yowf Own Print- 
lne. Hnnff. U.r rule* **nl, Will .In i« [Hilar Raised Print- 
J1 " " ‘ * ' ** J lb C r, ‘"W , l fu lit, poWBT 



inn. r-ur mic* . wium: 

Ini; Isle. Rnff ravine - Juiv'f pin» t&.Vb. l:,b 
11 IV.i:-i:;-d fuf fi-w , Tfio itllisy Co 


Hew Tractors fro^Old Cars l 


DO ALL FARM 

Mil. fnmrfnl vat c( pftijx old Mwfcl 

* H T” ” 8 “ rwd, Ci»*Tr*I*t er c,| 4 

1 *L> !i SHAW Tr*clar Equipment. Uw 
Npw ihrii .Irnti ?. 11 id -1 with SiWn, dtir- 
m« nraj.il** L*r 1 ion* t^rn nr eibe* 
arm [I* f* uOiv* t.*. pi □ w ■, mill, rum belt 
' Ll ' r v , f hr. ^ r In Mlluch.. Prlc* 
f l« iprrt prf«-nt eoridi- 

*. rfi ■ 


WORK! u Dtj U &j[14 ^ 
a y ds -v* thi i W 
- ■ rfOp r#a Kant It- 


Q r. ally 


Or (hr qtiicltiv. 


Uf (I.J.ic.ij i 

nutiiaat loti__I_|__, . . 

K«V*I WeMa To.fjy [i.t FREE I iLcr:Ll nrn, Pc[Eur*kl 
Prim. ]>*V I'.yninit rinn, 10 -PAY TRIALOFFCm 
SHAW Mfa, CO.. P*pl. PMG. Gulftturt, K*nt*< 
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T HIS YI-iAIl* Champion National Change Week it> 
more important than ever before, because it brings 
the first real opportunity to motor ear owners every¬ 
where to change to the sensational new Champion 
Spark Plugs. 

In any case anil with any spark plugs, the 10,000 mile 
change i-i vital to maintain engine performance and 
economy. 

But here are Champion Spark Plugs so new in prin¬ 
ciple and design that they give extra power, smooth¬ 
ness, economy, and speed hitherto imrciiliKcd—this 
regardless of the make, age or condition of present 
spark plugs* 

Hundreds of thousands of motorists will change to 
these newest, and Imest of all Champions because they 
have learned the wisdom of changing spark plugs every 
10,000 mill's; and because this year 1 hey place higher 
value oil engine performance than ever before* 

There is no other spark plug like the new Champion, 
There are no results like t he results il gives. Your engine 
richly deserves a complete set of new Champions now* 


Tli r i' li n ni o i 

SjKirk ring 
nliowii mIjovc!, cu¬ 
ll hi cn yi111 to h-oi' W 1 1y 
it nil when yim DW(1 
new njiark jilugi. 


Mulct Hrh-niirirstlly 
jj.r11[Mir I intift! 11t>so 

Niiiu nr-JcntifieaUy 
]iroj portioned neck 


1). S. AND FOREIGN PATENTS PENDING 


CHAMPION SPARK PLUG COMPANY, TOLEOO, OHIO 

WINDSOR • LONDON • PARIS 


inicii uri/im; to advertisers j) tease wrtiJfoii Popular 3f cell antes 


no 
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HE TAKES CHANCES 
BUT NOT THIS ONE 


Taking chances , , „ thnl r s his business. Bui—so is 
protecting himself. He knows the punishment of a slip 
or strain, lie wears on athletic supporter. 

How about you, sir? Arc you tougher than tlie 
"pro”? Don’t you need the protection ho insists on— 
for your strenuous sports, your heavy lifting, your 
long wearying rides, your hours on your feet? i ou do. 

Booklet tells what every man should know 
Let us send you on interesting, authoritative booklet 
which explains fully and simply the need for and fmic¬ 
tion of an athletic supporter. No matter what your 
occupation, you will he well repaid for requesting it on 
the coupon below. 

It will pay you, too, to insist on a flood athletic 
supporter. The name to ask for ia HAL, made by 
Bauer & Black. At your druggist**, $1, 


PAL 


BAUER & BLACK 


DIVISION Op the KENDAU COMPANY 

Chicago * * New York * * fofonfo 


FREE BOOKLET—'"Nu^nl the Vital Zone 14 , Mall thttcuti- 
|kjti tu Bauer & iHdi'k, 2500 S* Dearborn Si., Chita bo* I M-c 

/rt GimiiiJ'rj, LJjjji h, Vfj Simdiiui In 1 ., VWunm 






PLUMBING SUPPLIES 

lowest FACTORY PRICES W 


Send for CalaloE E mid prctorrei 
discount sheet. Compete Plumb- 

Out At, iEid I’° 

erdtr Lu iiritll Haft* lew |,r((—evrfy 
nat ILijj tlrn kjpml Vltri. Well- 

known Jobpvn luitily isiiktijnfj 

I h.njaLi t . Oftrhtlht #1, liiRienU, "ilH 

TODAY. 

JoliriSDii Plumbing 

3B47 S. Hall led St. 


BUILD YOUR OWN 

AUTOMATIC ELECTRIC REFRIGERATOR 

Way \r.iy £200,00 ami upward*? Uto 
ynur present ire-bmt. W« supply 
arts. Can be built faronlv 134.50. 
. Emily matte. No special tools 
. hen cssary. Qpcmllmt rose, total 


FREE 


Tty and Elza of maiTiltia same as Cp-^J f ]Kn 
well known makra* Cum pie to H z 1 . IfcsJlTI 

U w^nLu t* wad 1 b, tf ihriioB*— tun. m 

Cirfuliif Hl fl" nit pmjML _ U— 

O. a T^ ENGINEEHINfl CO*, TOO ti**** rt~A»«7/ Jar.alf City. H- J. 

Get B BMojric nt once. A wonder¬ 

ful shooter's dlgeet—ttdls how to hold, 
aim and handle rides: become a craft 
stmt. The principle oi com pro td air action that made 
the Benjamin single shot world famous has been applied 
to 25 allot automatic Qriwr. Learn ail about both rlfim* 

SEND NOW! 

Urtilamin Single Shut now $1.50 
paid, Benjamin Automath: 25 shot 
? $7.50 postpaid. W RITE I 
BENJAMIN AIR RIFLE CO. 

U49 N, Broadway_ St. Lomi» Me*. 


nOfltp 


AERO SHORT WAVE CONVERTERS 

Convert Your Pment Sot Into a Bl.urt Wnvu Buner.Httcrotlyno 

A. C. MODEL $12.50—D. C. MODEL $11.50 
AT LAST! The Perfect 
Auto Radio.. ONLY $20.00 

Bei!I hr la Ui« EcuiujMturiitc of Aula 

IU<h>. VV, 1,000 niin tulbtm of r„ 

c*pLk-n. A nnt 1 rrp«« of Biti» 

Ulnt tnodtl C Iblff Acra Fva*od« Aulu ftiitL. 
Prkt of w I nnlj 130 00- Set cotni4»fr „jtf, 
n.ijri, h*ttCfk>. liyr.ArrjIc AOttoua 

rqujpiuthL tin! hvi« iitpprtHPfi, U949. 

SE3t b FOR COMPLETE CATALOG 

CHAS. HOODWIN COMPANY 

DtpL t-2 4240 Lincoln Auciui* Ctile&i*. iLllnol, 




c; 


Ecia. Mink* Muskrats with 
oitp new tnininn mJvooEzPu 

ST CEL WIRE TRAP, Write far OUT Ft* EE TRAP OFFER and Bargain 

rut t, Ina S l Bon of am fa mo u a FI *h Bait FREE to Ininx luce onrl tn ps, 

WALTON SUPPLY CO*. 3502 JUHIATA AVE-. ST* LOUIS. MO. 


SHIP MODEL FITTINGS 

Extensive llnel Quality flttims fursaiiimr ships, 

whalers, steumahlpfl. ilt*lruycrfl H yachts. as well 

1 1 BW NJ" 1 * fnnrinullfln irtC. 11 ■., LI ueptful". ntudel aitpEdKl. 

1 |}ti WJu OUpiHiCL mittrld*. «nd J4r todayt&r bio iffi,*, 

A* J- F 15 H Eft, 1 ftDM Elew ith Ave.. Royal 0 ak T Mich. 


«A«IO*OA(iaA 

LAtaluO 


FREEf 


T? J T' r Tl-T IC Free new No, 23 Edjt Ion 
11 i rl 10 of Qur RAXUO BEBV* 
1CH TREATISE. Contains some 75 new 
hooEunH, clrriiR diagrams: over 350 lltus* 
t rat Ions. POBIT1VKI.Y TIIC UK LAT¬ 
EST BOOK EVER PUT OUT* 

COS TENTH: VACUUM TUUF- TREATISE. »llh 

El,E i y \ It, li tfIVjn ,\ VlfUltQ Tube Afe-fnin C’l.ivf*<tflr^ 
Ikti.'i CliiiTi: I Em, t4blf Cnr, r:f 7ei»T]it«. 

PhonefT&pEi Plnk-upn- ecinhrctEtil Add idol lit Laud 
RcK-iAeE.; .ill EmIIv ltlnittr»tid with diuptaEn*. 

filn^ OI4 Iia4h* #i,il*5 ih>w teCuhml hattery In I'uippF 

aeti: VollllM Dlvi.[rrs; fMfeUnff null JniUMlieiC lb. 

Sharpen t J'AMI hi FUdliP Sel*. WRITE TOP A I En* 

fJe,i t f#r p r - ,. , i:i, Tnntwtr *tnt l-j, CrJiirn CidiL 

nAOIQ T It A [H M C COMPANY 
20 Will Urmdw.r H*w Ynth Clfj 


'When iu rift nr; please uiciifioR Popular Mechanic* 
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M otorcycling is the 

Sport of a Thousand 
Thrills — and a real economy. 


You save money every mile when 
you ride a Harley-Davidson, This 
swift, powerful, quiet motorcycle 
runs at least two or three times 
as far on every gallon of gas as 
any car. Think of the gasoline 
-—and taxes—you save! 


On pleasure trips or rides to 

(77) * / Mail 

ZJXJjCm Oi Tim Coupon 

Harley-Davidson 


work, motorcycling is cheaper 
than car fare, faster, healthier. 

Think of the wonderful outings 
and vacation trips you will take 
on your Harley-Davidson—and 
swift evening rides, with a crowd 
of Jolly Riders for company! 

Sec your nearby Harley-Davidson Dealer to¬ 
day* Look fiv£r the ftc w Single at f-o. b* 

factory, and the other 1932 Models. Ask 
about his easy Pay*As* You*Ride Plan* 


MulLjr <>►, Dapt* l h . MIkwnulteo. Wl*. 

InU'teJtf'l In ^UTtWtoKJcl**. IJt*r*tura. 

Nihm i 

Ai}ilr*i 4 .-—---- 1 

My Dti'D L, ( I 1&-13 rnn, < J 3>-*0 frKn>, C ) 31 

*n4 up. ( > tand«r 1G y-ar,. Chock fuur *jft srruup. 


y^herv u'Htififf to advertisers please Popular Hfrcficftfcj* 
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n UN ERRANDS, rid* to work, 
visit pals in di&i.mt iciwm—pm 
M wlngi" on your bicycle wida this 
new, 3 to 30 inilo-iiti'Jioiir Sprt'di* 
biko motor. Over 10O milr* to tin? 
gallon. Buy, pedal starting, Speed 
rnmrnl im handle bars. RJD1:R 
AGENTS wain id. Write Bvtn- 
rude nr HI to, Mamifiteturrri, 
505 N. 2fllh SUt Milwaukee, Wis. 


Eaiy 

Terms 


TDUILT for the sports- 
* man. . * * Designed 
for years of rugged depend¬ 
ability. . . . Balanced for super* 
smooth silent power. ... A 
quality motor without an equal 
for thrifty outboard value. . . . 
That's the new Gallic '*79." 
Drives a heavy rowboat g to 9 
miles an hour. , . . Planes a 
speed dink 16 m, p. h, lt + B the 
last word in an easy start' 
mg, easy handling motor 
that's light on the pocket- 
book and long on perform* 
anee. Ideal for continuous 
slow speed trolling. Has 
underwater exhaust, water 
pump, non-denting gas tank, 
Bosch magneto, etc. Develops 
over 4 H, P.—weighs only 34 
Iba. Test it yourself on the 5 
Day Free Trial Plan. 

ForF/sher/nen, Campers 

Hunters, Vacation/a fa 


ENGINES, 


saws^^jjSEhS^ 

PUMPERS and ^Msr^5 
A*C. or D,C, LIGHT PLANTS 

tAL 0& ^ ttylei with which to earn 
ftlff motlc V* Jenen your tabor or 
brighten your home* 

,lr Ho your work whli power. 
J a gallon of gjiciline w ill surprise you. 
ory-t&vou, pay only one *tnall profit. 


Days’ 

FreeTrial 


CAILLE MOTOR 
COMPANY 

6458 Second BlvcL 


Free 

Descriptive 

Booklet 


a Cwm u. 
ntmuiCH. pa. 


m.A oawA* r . 

tCAHJAi CITY, MO. 


Detroit, Michigan 


ftr. 1 Itll Mltimf imi flylal dir>Hk>Dl. No lueli 
n- , ki:n — In—I *4nljf (hjjH model n n irifltt. Cm, 

Pt», UiM 

P al t*d 1 b U. S. m rt-3 CtMiUa un ly SCi', Order cm# 

D E L W 0 n K S, Hep L S, Chi Ilka (he, 0 big 

«# >!♦. V* /tall ti^rru ) 


Popularity ^ 

comes quickly when you I earn to 
pby a band instrument, For quick \ 
advancement and greater musical \ 
success start on nn esay-plnyim* 
Conn. The choice or the world 
greatest artists. Many oxchhdva im¬ 
provements at no added e*st J 

HOME TRIAL, EASY PAYMENTS 
Write for detail* and true bock. MrnLfcn 
|ils tri4Ji3en,t. C. C. CONN, Lilf. 

OH Conn Building Likb.rr, Indiana 


Writ* dririHiltif *9 ditafint iJtat fw tn*kfii( J3 la S7^ 

r. In yrtlif nwil l-'i-Jj'.rti fllifl In rpnf«i tin* at NQ1—^ . fVi) l 'l>eJ 

411m" lent (rt* fend *AJ£i*TiVii. Write Jiwfojp 

iMJlilisnCt., tgib-E FlrtlNiNenil B;d HlJf., NltMftn BE 


Walsh Garden Tractor 


and Powrr Mowrr 

Far Otnlenoni, Florfate, Frultmcn. flybtirJanUtn 

Flows, Sced^, Cultivates, Mows Lawns anti Hay 

rtfhlugti* and Twin Engltie-Bclt Jobs—Walk and Ride 

W^ SPEC|AL OFFER-PAYMENT plan 
flan^ w 1111 Proved Motlyla - Catalog Free 

fW’ WALSH TRACTOR CO. .51 Wh*"» . Sl1 ™- 


W1H Tallinn?!) Av.HFL 


5 tt» A REAL MONEY. 

Copper, Silver. No EXPERIENCE IlKOtllRRO. 
r / Gnraco, Out«, or FIokj of Ihalno* 

Colt!, elc, l )t!r - HI Ivor, or Gold, You can H 
Faiituta, Spoons, Parks. Chandel 
hupga nr small, Iron Ntovna, Mtialt 


■In \ mm own Electro rintim; in Your Home, ■■■■■I 
Kleetrlenlly D^ioait Mmtd—Nlokid, iirtutH, (ion- 
xerudulty cla all tho plating on your Automobile, Flectrto Fixtures 
p*. loblH, Coffee Unix, Bure lorn anti Dental rntiirunients, TtcnsliV 
riulniEitoniH; rccoudlltoii worn plntlmr nr ptatn Now \Vork L do 11 hi- 


ALADDIN PORTABLE ELECTRO-PLATER 


Mmiilo and hcrmoniicii] tn operate. Not a toy, but ft praottoftl idiitl 
Durable )Vr>rk chi it bedone. J'oulTlvely GiinnuiUM-d in do art wo claim, 
lip a I ridlhitjlit AkuldUi lltectro-Flatlng DubIiuvih af your (>w r ii. Thin 
linonv and RIG■ MtlNJlY-MAitl.N’f 1 poaHlbllitlen In Thoiisi 

today for FIlLD i'AJlTICUbAHS AND tSStIMONIALB. 

P. J. F. BATENBURG CO. Dtp!. 281 RACINE. WISCOI 


Caille Motor 


WITTE ENGINES 


ENGINE WORKS 


YOU NEED MONEY? 


Do Yotir 
Own 


COMPLETE 
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100 ; -Repair Shop Lathes 

8" Swing to 18" Swing—At Lowest Prices in 20 Years 

for Back-Geared Screw Cutting Lathes 


13" Lathes-* *3^2 and up 

Countershaft and AJofm* Drive 


Tynen* 
IX x S' 


lied Length*-t f iuti\ Weight 
Lut fn m Win th*. 


SOUTH REM) LATHE WORKS 

U1HI I 1 !. Madison NlrOi'li Saudi iloiiil, Knit., IT* S- A- 


Send 
Coupon | 

I 
1 


SOUTH HEM) LATHI; WORKS 

61J(j E, Mnrfiatm S(. v South Demit Indiana, IT. S. A. 

C^iitfrmrrn Ph'iiti 1 mo Cirtiular Yo, 55 describing 

and pricing Repair Shop I.titi u-a. / rim interested m 


for Cireu 1 »r 
So* 3*1 ill us* 

I rating, de¬ 
scribing a ml ■ 
pricing nil | 


z uf Lathe 


for l he fattpwin g_ 
.Yu ni it,_—_ 


din of work 


. tihtrVSX 


16" Lathes—$405 and op 

Countershaft and Matoi* Drive 
TypM. lied Length* <>' t« * 
i)Vt|hr 1ft' jc 6* Lath** I75Q lbs* 

IVAcii lcHHiiff to advertisers please mention Popular Mechanics 


hixcaand types 
of Repair Shop 
La thes. 


Nf 


Slue Prints on Lathe Work 

UiilJrfin .\d, 5(i idummies itml dt— 

Hi rihes tin* South Bend Ulna Trim 
NiTvkr. More (him three hundred 
til lie prim n of wtjrkincdr:iwiiiKiiMhow- 
inp' HMD nf lathe for autiiniotive sen - 
irintn, macJiini'i Hliop work, for ihn 
homo n!ui[p and farm wimp nre now 
uvulliihki. 13 1 in hulletin will he 
ilia ■ tail free, jiostjadd, on rei[*n L wl. 


How to Run a Lathe 

Tlin Thirtieth Edition of "llotf 1“ 
Hun xi Lutim," nut horitxilivfi niiuiuiil 
fm liieeara uml operation of ii mod¬ 
ern hit hr iw now ready for tlJwtrihu- 
tlon, Thii I bit- 1*11140 book Imvliiff 30l> 

ill owl rat ions and fltidnhiins more 
lhim JIM) jobs w ill he imiih-4 |iON|]iuhl 
oti receipt fif^Tu: in stump** or eoiu of 
tiny country. 


T HE 1932 New Model Smith Rend Repair Simp Lutlir Is a 
practical Lathe that will care far all general repair machining 
work lhut comes up in the average repair shop. This lathe in 
built from standard South Rend units and has the same power, 
rigidity, and accuracy as our more expensive line. Eliminating 
a few expensive features not necessary in live average repair shop, 
makes it possible for us to build an excellent latlie selling at a 
very moderate price. 

Easy Payments if Desired 

Any size or type of South Rend Repair Shop Lathe* chucks and 
tools may he purchased for a small down payment and paid for 
in small monthly installments, while being used. 


9" Lathos^$155 land up 

Countershaft ami Aid for Orim 
Types* lied Length* 7 1 ■/ to 4} f - 
tl rxir/jf 9* x X Lathe 375 lbs* 


ll" Laihos'—$211 and up 

Count emit a ft and Motor Drive 
Red Letigihs 3" to 5} 
IP x 4’ Lathe 650 lb*. 


8* x J6 W Horizontal Motor Driven South Bend Repair Shop Bench Lalfir, iri'fl* 
Reversing Motor* Drum Reversing Sieitch ami Aifiupmcnfat jhoirri, weight 
370 lbs * Price. ., t H ,.. . *. *_*.*..$148-25 


8” Lathes—$100 and up 

Countershaft and Motor Drive 
Types, Red Lengths 24 v to 4H\ 
Weight 8* x Sf>* Lut he 255 tbs. 
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a4 Il.ftQ Cylinder 


EVINRUM 


Huy from America 4 # most reputable tire company* 
All tiffs* factory InsiMjctud, wrapped anti labelled. 
NO HE -TREADS. lU months service assured or 
anutlior tire at H price, From cuoid to coast. tlLou- 
Baods of si a | Is fled motorists urn using OUR tires. 
The test Inn minds. recommendations and re-ordcra 
wo receive Indicate Lite tmirvelmrs values wc well. 


f!vk<ln-dnl IdoI[ ipnh Eipl 

lie,, with each tiro ordered! 


Sin Tim Tut.tii Sir« liras Finn* luboi 

aa»3 42,00 (i&c 12.45 1U" 00* 

afus M S,1D Jfrr 2014 75 2.4S 2CT fiOe 

ail* 2 »H Sic aOii.B5 2.90 ■- GOe 

a-m 2,9 s 2&is.oo 2,63 if- 1 uo 

ion 2,93 sir aoi.'r.oo 2.95 20" 100 

i*i* 2-95 &■* 26 J! 125 2.05 IS" l.utl 

..ii , J 20 . ■ ■•£ . 2-95 -• l MJI 

33ii*j 3.30 t OH 31 ll.21 3.1 D 2V 100 
aO‘s 3.43 110 30li5,M 3.20 15 J 111 

30il 360 140 3116.00 3*20 1 ** 111 

3111 3.BO I 50 asm,CO 2.20 20" 1 1.1 

3 111 4.0 Its 3316.00 3.20 21' 111 

»ll« 2.30 MV- 32if.JO 3.50 2&'“ I ,10 

29i4iO 2.411 80* 33n*75 4.94 30 ' 1 3fl 

30i 11 is 2.45 ID* 3-U6 75 4.95 21" 130 

other ftltca proportionately tks Joiv 
fiend $i.Od deposit with each tire or-* 
doted. Balance C.G.D. Deduct 5% for 
ciush Wit M order. Each tire guaranteed* 
AUERBACH, JnC. p Urpt, E 
376 Buvhwlck Avc.. 
BROOKLYN, N, Y, 

IS years at these headquarters 


© cylinders*—4 horsepower — an Evin- 
rude Sp or twin built to Evinrude 
standards — and priced at #87,75! 
Generous power for average family and cot¬ 
tagers’ boats, utility craft, fishing boats, etc. 
So simple in operation and easy to start that 
anyone can run it. So light that a hoy can 
■fill magneto mL, 


carry it. Power! 
ignition, barge silencer gives 
exce p t i on a I cpi iet net s . Th rot lies 
down id dowevt trolling speed, 
liviru utlr Year Book on request 
— describes 9 superb models in¬ 
cluding Light win, #97,75; 11 
H, I*, rotary salve Flee twin, 
$ 157.50; other values equally 
compelling Send for your copy. 

EVINRUDE DIVISION 
Outboard Af atari Corporaiion 
702 N. 27th St.. Milwaukee 


"KEENFIRE" ...l . _ —.■ 

AIR PISTOL W— 

A LOT OF FUN fur Inrf qot fir nuidoor^^nPEj 
target pmrLlre or smalt game. Strong. * lea 
powerful pneumatic. No indnc, biitfip- I jfSit 
Ing. or lferase. Nickel-pin ted bnrra; V £^/ 
wood stocks; length 7': vi 1 Hi. 

cdFC _2oo nn i\n «*, tara«, <?te —sz.sel 

met Extra bliut 10c but; Hart# 25c. doe. 

No C. O. J>._ 


HhPOwCft HALnCL AIR PISTOL. Mt-i-l 54; SheaL, Ilk* a. 
till*; t.t.rj «l»*L, r ■ 1 1 f -1 I.. r i • I, E'T.fllt ]IJ »j vt, | I, |fci. 

IMUnU, Sp,cm 

ti2!L Fnefeta khw Jitf, hoi Liaoj. 


WtiU V falJtr A’i*/!, 
//bidin..- AViffl) L'irf* 
_ /aniirn,^, 

W. 32nd Street, New York 




nL l iuli linio. Or Iho SS7-0S''ExCE^I[r}|jra|iir'Hnt.iry 
bsajft 5I one 11 Oii plicatOr to Prim Co pEos of A riy 1 hI hq Ty pod, 

l J 3 Jjri Pe,iried - Driawn nr Traced In luunfiors 

i. PL) VwtfJTk U P 1° 3000 each op oration, ns Price 

ML Lists, Hand Bills, Special Sales 

Announce men is, Bui Id I lns t 
*4^'Menus, Quniatkmt, or * 4 whai 
Easy Terms have you?" Wrlio - 

PITTSBURGH TYPEWRITER & SUPPLY CO. 

Suite 551_339 Fifth Avenue 


■i|/| Direct to you at wholesale prices 

Slfttl 90c Ifrdkt f*r 1h, liltil 
lllullrjtlad I tu lie! In mil Con lid* fit 111 Pi to Ultdl 
Cujiqrlrrd Indians Jfirlejri ItnufcrsfiOS SupcrK tk. 
f Said o n cmr f *rm* if Jcj iVtJj 

THE CH\NDALL-HlCkS COMPANY, 7SD Co oumeivi faith Are. SUhmbIi ti ill 

MatwixiH gimt toss Boston, Mass. nrli ef the isrlit 


QfiC Now buys a gciHiinc 
MEAD Bicycle j 

RAhUtlKS coot n hwdotlBm murt*. Do not buy until m 
you get ou r as ton i j U ing now p r*co s n nd (e rms. fl 

30 Days* Trial SSPffffi 1 

oBtisfied niter trsal return the hiryelo nt our expense, j 
TflFPC lamp*, «rJnJrl*. ninIpnianL al half unUal prices, f 
• v* Write fur tmn•kui n*to pru;** a- J r*nuB L 

VfnAil CYCLE COMPANYjjj 

JmFCIH DIPT S-112, CHICAGO J™ 


Piiubunjh, Pa. 


(Vl Ihh [land r tf Uu^kiIi 1 Ruddl £if 

Mlkl Qcud, VJLtG#, till., Nfiae. Tat! c»Ln LTia*h.,i 
dc! jj« liulnfir f^r.ii lie (In etikij your unity, 

fiOT IHHCDCKh 333 Dauatat tie., PtMinsulh, Yrtlali 


Don’t Bum Coal 


-—a ^iwe cheap oil 

Au amnilng now BLUK FLAME 
ou Burner that aim ply wet# in tim 
525^5 hos ot your preoent rntik uigvo 
or range. Maker; e tin king and 
' baking a [ileiumri". Chruix-r than 

coak 3lT,irti!i lh> f J, nlr and A% 

wt hi'Afil cheap nil. No nok. dirt nr odor, 

Atjsoluudy Pale umt cjuJet* Cceta 
! ; :*: 7 L only n few dullarSi Hold untnonej'- 

jJ ■■< •'■'■XjT ^ ack suarantoo mid guaranteed 
for ten yeum. 

|!w ^ 80 Day Free Trial ODer 

jlAl Try tbla trtmdwful Blue Ftaina 

f. V a I 1 ! Burlier In your own home at our 
Jjij n m risk, Special low price to tirst 
'M . u&cr in encli lurallty. ■ Write at 
once tor free bookier nml Ho day 
trial plan, ACENTSt our free 
. burner KiartR You In busine^i wJth 
—*- — protected territory. 

Approved by Fire Underwriter* 

baling Co,, Dept. 4G0-J, St, Louis, Mo. 

IF/it’n tcrlHui; fo advertisers please m(>uHaiL I J 0|m!«r 3/oc/umtC5 


PLATE YOUR AUTO AT HOME 


With Silvery While Cadmium Plntlng Powder. Plates fron. 
■tifl. nkkd, tipii u4 topper without etectrietir- UiUJ pint hd IItra, 
paid, tin r-aft ir LiU,rt, 

GUN METAL CD,, Avc. T. D ocattir. lit. 


$ 3 S() monthly r el ting lt> improved patented Carter Window 
Washers daily, Clfiaint, drltw, iKdtehes. EllmLiuitos all umfci. 
Good Jfmisokeontng iinnrovaL Restricted territory. IS'ritei ndety. 
CARTER Pitt.. IS CURJ'dlt.nmh’ 936 Front Ave., Ckiflsnd, 0 . 


Tires more? Tubes 


72 MONTHS GUARANTEE 
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New Boeing Fighter 


5t*a 22H‘ M 
i+N:^; jua j 


_ __ Cd«4 

, __dUuk. C<m[bti Kit 

p|'.\ ct3r 12.95 [K»lJr«, 

If r~i*al 

CLnEUL.H0 KDlilL A UlrFiT CD. 


F>nubiM«Uli 


papula r j’Ti-i'iir 
Ulrttlan.il - 

Kit*. 
ir'Wti/ ff('l ^"1- 
l-ItVr Bttt nLi'i 
&vi rurrlfJ. »nd' 
*4«* h fldMr*.#, 
a*4 tc Hih? fer 
bit iituttrilti 
,W*r *'i% i. 


GEE-GEE 

H In. n-alc. Ci.lLij.-ii vfLLn* inJ 
&V*- Sjiin IT L i l.aj Jj 

(a : welitt 1. 3 pi. Cg«v- ClCfl 

j? '^fr 'i y^ F ’ J 7 ‘ f , 
r {ai'( »<», Jrdff 4rrrt 

MU-H Wilt sm ff, CLFVfUliD, OHIO, u. S. ft. 


DEPRESSION BOOSTS SALES lor AMA1ING NEW 

^^^^^^ramomvENtioN! 


SViEln (ihUv. irftAJU Flow ynu nn rim uH l" I 
}[$ a. clay with -hhuId* daw printing ia«- I 

prrii- EI ml p>( ti Lusti » Uil 11 Mi I [|li I. MFFFM MWOMJkJ T 

PliHil A! EjA llwy b IJ>- C □ lie id navt F*t Li d . ffff f/f A//T# 
040* 044* WHITE TO: S*l JeJiMon Co., I BOG 6jtpn SU.Chkate 


ATTACHMENT FOR 
MORTISING 


BOICE-CRANE MACHINES MAKE 
ACCURATE WORK EASIER 

Tliclr big capacity, liruciIrsU design, and precision aft? a treat help 

iu wood workers, who do accurate work. The Til vi os Arbor Saw shown 
operates to perfection, Hronio or hall liearinga. 1Uglily polished table, 
always level. Heal is* fi^r tilting arbor, miter guide, and rip fence. Two sires 
of table, 15' * 17*V or l>u' x Moderately priced, 

SEND FOR WORKSHOP CATALOG 

Largo 152-pflao catalog sent Upon receipt of |Qc In h tamps or coin (Which only partly 

[ jayn mill liny cast). Given complete data, on thin taw: also joint era. Jig rtaw.-j. lather, 
mud sawUp atiapera cmd iunions. 

W. B. & J. E. BOICE pm6-h TOLEDO, OHIO 


Assemble a Boal—We Furnish the Paris 


YOU SAVE TWO,THIRDS THE COST 

We furnlih complete plans and boat parts Accurately machined 
jincl ready for [isnumbly, nccortllng to the Welch wnIdiu of hoot 
huiidind. Send Ifle for catalogue dnawlbg 27 model*. 

WELCH BOAT COMPANY 

3142 N. 31 st Street Milwaukee* Wis* 





OO io $500 PROFIT IN ELECTRIC ARC WELDING-30day* 


Start a Big paying Business nf your 
own. New low prices get you into 
this profit making work at fur leas cost 
than you ever Imagined. 

$30 MONTHLY 


—‘letsyou mm a Hobart Welder 

a pay for It, 


„jvg 

by miinf; prunes to 


Ask for free bulk Lin l 


Simplified Arc Welding that any¬ 
one cad Use hna been adopted by 
!J. S. Govt*—U. H. Navy. Cash In 
on the many profitable Jobs an cl 
construction work It enables you 
to handle* 

HOBART BROTHERS 

Bmt IMG21 Troy* Ohio 





$20 A DAY 


Settsftttftpal new invention* increased 
atrurgthofticnillrghtd. No glare. Pftofr* 
fog rtrnl rain .Sells Ibr S l *M b po bv 

■i|r-riit buy* «n Hihl. CuU« t, *J' 
Accnu r*n »vn up t*> tXUM prr dv'. besd 
nil f i_lm*vt trfjiii.rj tier. .Sov-Hwr. 

KLBK‘YDUNG CO., (hunt. Ai 
S3 Union St*, Newton Centre, Mass* 


KYSUN LITE 


&UUSTOPTOBACCO? 


Banish the craving for tebarm aa 
thousands have. lake younfel f free 
and happy with Tobacco Redeemer, 
Not a substitute, not habit fiirming* 
Write for free booklet telling of in¬ 
jurious effect of tobacco and depend- 
able, easy way to relieve the . 
craving many men have. I 


Newell Pliarmacal Co, 
Dept, 900 St. Louis, Mu. 


FREE 


BOOK 


The solder for 

Do quickly every soldering job with 
I (Elt-ZIM’S, the easy way of mend¬ 
ing and soldering. Hcr-Zim Cold 
Holder lends itself to 1 3 G01 uses iu 
tlie household, around automobiles 
and general mending* Every man 
who works with tools Heeds it* Ex¬ 
haustive tests in t he hands nf users 
explain why it has cost us nothing to 
maintain onr guarantee. Use the 
solder as directed r let it dry, and 
the job is finished. Waste elimina¬ 
tion and big soles volume save you 145$. 
Kk mi nation nf nil heat jneona great <t 
option, consequently ovary eoldering job in 


every purpose 

performed in U-^rt time anti reduces lino risk 
of accident, A demonstration of ILER-ZIM 
COLD SOLDIER in your home ur workshop 
serves merely to call your attention to dis¬ 
tinct Iler-Zim Cold So bier advantage^— 
not to prove them. Daily performance in 
the ham I a of iihertt is doing that. 

Send 50c for Large lube; We Pay 

Postages. 

|”Check □ l Tube SGe □ 3 Tubes $1.25 
* 11 l l rnm-ZInuinTS Moulding 
I 3^SQ n.Liubilt St,. Detroit* Midi. 

] 

| Name- * *...... 


Xfade of steel; can’t rattle* u eiir ur deuv’h* 

Simple to hL'italJ: easy to hltcb or unlatch 
In any position. Ofdet one with money 
back guarantee. Iff rife 1w circular! ci H. D. line of 
Trailer*, Taneues &. Pails 
HAfttM ER DLDWTOO L CQ., 6fiCTliInd5t*. Wauyau. WF>, 
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FHCFTtnTD mm 
US. POTENT 


Pay Agents Up To $47 a Day 

Re-Sato- Hu."tic Leather •prmd* like butter in n ndnnte* dHt m hnfd 
smooth avt?r night. linn! tim« product puta fhIiu od shot-'fl as taw 
ma 9c fiLf pair. Now shoe bolus mW uover wvar out. 


Guaranteed! 


fte-Solo hi fully guar- 
antot-d, Money back If 
not ItC^L Bttttflflcd. 


FREE SAMPLE Sent 

and details how men mui women are onT&tnff 
Up to SIS to $47 n tiny. Everyone buya tu 
hhvu money. A, T. Wilson of W me an a In 
made $76.SD In one day, Hundred* dcjniitiff 
up with lle-Sole. Writ a quick. 


Mail for FREE SAMPLE 


1 Utilvtful l.nhoraloriei, Itic., l)r[N|,7B0 r 431 Randolph St*, CHt*(o f 111, 

| Send iuu Free pampTo He-Sole, territory oITlt and show mu how 
| to make up to M7 h day. 1 am pot obligated, 

1 AT 

| _ _ _. - ________ 


| A-ddre.it 




ST TJEjESl 

J Sjmc Quality String Outfit"^ $ J 65 

As in Eipensive Racquets Compute with Direction*. 

I :u::y to rearing numiota—bet ter than new, Raves r«d money. 
Send for this prolfiafllrthiU outfit today, flood proms made re- 
\ 8trJni?ltigoiber plarf'm f mciiiicU *tf ft. Hiring* Colors Fnrpfo* 

iifi-ca, Jttd of \\ Lite, hiirV inn»[|itn 

AJA KE ■ ****** “* ^V)f OnUfll.M wMA. inrbdn* 

-« 1, MONEY I and la** S*.u C. O.D* if d**ir*.i, 

TOOi Fro Teit&is SlrTag Dfpt. L tfumoa, N* Y. 


$15 DAILY IN HOSIERY 


Guaranteed First Quality Puns Silk Hosiery 47<\ Ladle*’ PurnSUk 
Underwear l>/ir. Alen'a Hauforl/ud Shirts, Bprirur Tie* Fttiuy Soi 
nestfir.it ouaUtrauarantWHl merchandise hi America. Send for price 
list. iHpt. s. Tudor, Hi l-lwt H *!3rd+ New York City* 


DON’T CHOKE ME! 



Just Give Me a 

HOT SHOT 

Any car, truck, irnutor rmiomhf In- 
UliMltly to HOT SHOT'S H.fMK) 
volts Hint shoot to all plugs r Im- lu¬ 
ll Urn t you t < W oh II te st art v r, ^ l nk < -a 
(dil spark phiira art like new. Saves 
30 % gas—flO'i oil, 

AGENTS AND 
D 1 ST U 11»U- 
TOBRWANTI-;il 
to makeup tu$lf] 
nil hour taking 
orders for Hot 
Shot. IIJSO M’ller- 
Write far Fit Eli 
SAM P L K OF¬ 
FER . 


Hot himt peps up your car—makes It literally Jump with Joy 
at Uw- touch nf the amderntor. lienutllifi lo see Iti action. 
Just wo ten the hot live sparks through thn transparent in agio 
hall, U rltu TODAY* 


REARDON MFG. CO., Dept. FG, PEORIA, ILL* 


Electric Portable Sprayer 

^Urlllng' Oiler Famous spraying outfit. In¬ 
cludes liV foil liquid pressure, ndjuatahle 
inin-clogglng SLiiiiruii having lo* swath at r_r 
to Ihs. pressure. Ideal for spraying paint. 
varnish, enamel, lacquer, etc., thu power 
way. Sawn 1 1 1 ue, 1 11 bur am 1 di ios IkHIlt worJ,, 
Rig opportunity in make extra money with 
It.. Has Kellogg air cooled coinun'ssur, sl/o 

IWUJf.TMaimS" ' — 



i.GQ Outfit—now only *27.50. 



Reg. Price$ 78.50 

our 50 "750 

prJco £ "» i 

Complrte with Spray Gun, 

Fan nml Hound Spray Tips, 

H II t., Liovt., m cycle 
A. C. Molar, .Mr Filter 
l ank* Pup-off Valve, Con- 
rientora and 20-ft. huflo. 

Hug and Cord- &'in| 

Cfoiaisll. DaJance ( ' O. U. / Steel bate \ 

Mumy hacklf nut Malbafao- 'v' / 3 itud 

tor V- / wheels, Wt, 70 lbs* 

**,. NATIONAL JOBBING AND EXPORT CO* 

109 W. Lake St. _O ep t. ice Chicago, III* 


■w 



VEST POCKET ADDING MACHINE 

^iJili , M 1,11 Ini ir,, USfJdEk* Dili, wnrk &[ S3 DO 

Knt m. jnj, MltlkXt dollur UEMflly. Ktiritjc auil 
■teufiU. QuFiiiiui] l rttn. 

FREE TRIAL 

—SF.VD NO MONEY— 

Jiul Hint *r,d iddrn*. IV* will li-iu C&Litil»t« hnitimdiBldT. 
Jn WiTjry pt* P'BNi.an (plu. fHn i. potU-i*). 

jaf utitftldn a, Fdntl ]{>,-. h4du»n-iii J11 LtalhflfriLtti 

t A14* Jl Fm>E H.ali^hrij n/if F |f) ilitvp 1 Iriil Vfiii rpt voiLr inDlitV 

Uil, niOUHANP-S nj- H.VTlnFfED BseSiI’ WiSl ftj 

AV \ BflOV CALCULATOR MACHINE CD., 

(Mfr*J P* O. Don 111S, Dtp!, 31, CHLCAGO* ILUffdlS 



RED-TOP OIL BURNER 



liV rt-ff * rifril Ftvfl V 

fvJc. llui,. 

a wnmU n d ifijip.ii tf 


ItwFTop |» 
9 f’urjincfl. 


! — far FWnVr,, ClftlJ it nr, M]J 
A 4-S —SJTjMJ. 

Nhj. 3—frf I'uiflur,, iL{0rmt,i 
H* £ hi.j .iiMti htuiu 

Ft roernu. Hi Dll, 

I t.i OJq. C La 12 

Ikisfmflhlfit OB'* liiLifl. 


ONLY 


‘17 


50 


Burner No* 1 
—Stave* 11-121 
Inch Fire poll 


CoMpi.to with n.suiiinr RED TDP OIL BURNER MANUFACTURERS 
imiiAuiuinaiicSafcirv.uvm 6644 Ccilt^Qc Grave Avc. t Dept* 15, Chicago 

I" 1 I rjfl Illl’V'lllil FIrrtticlI, Mt* 

CalalO? 1 N 0 , Ov etADK-.ilw.dM M Maker.' 

5 ,-in.ill litrif. .*. 



. ffnri tf, Uel4V«, Genet in t», 0?,rl 

\l* .mi! 114*4 M*i, rie„ I6J3 ft Dte** 

Scbtfl Pi .,-ri«, Enal&e Moioc Pan-, 

hlia | 1 rir.1*. btDM and ^-r t | 'liLbiar. tifliti, 
rull^yi, HaufliM, Y.t rn f ii>ii<hii*L Mhtttrhl, 

Blf C.jpy, Ntiiilril Qiay-wlirfa f,^r 20 ri'Jtla, 

2S priii* Danuta, rffuftJpJ Fir»i , M|rr. 

LOOM|S ELECTRIC CD, 

_282£ N, Callfamfg Ava*_Chicago, Nt, 

G FT. FLEXIBLE—RIGID RULE 
New Low Price r ^ 

Guaranteed blghetst nnalltv Hwodlsh Steel* ? T 
Colli* 111 eoinpnrt nhikeI-pmted r&su, FnnU wm 
naUHT. H. A. for $ 1: Two fur $ 1.80; BIx 
for 51.(to. Clip thli and order Today! 

E VE ft L A 5T ELEC* TOOL CO. 

ArruJ U j - tfl 400 Flllh Ait,, N. Y. Cl\y 






Make Your Car Into The “ACE" 

l-V.n li t >.jrr-F,L JiEtt-I.XVT hfe-thx 

rmLlHTi., nml ulctnrn inirpitrlicin* iJlult 
kow P(|u run eiLilly mil qukklf faU' 

v-fl VlJAl) inte Iwl> TbiI, Saucy, 4 

!»ttt r GlpeH hi 1» i.* inUi ]iivo tfbnr. 

j&p oftmfiJ *f n*>ft 

Ptff. B*1E> n*itn4 */ t^rrl 

£=!<"** t!J>*— -KKV M SU*( 

“JfWtpt* imi. 

4 'Sxfd 11 KsunpiJ, Eftfrattrt? BI4t + , CyfEikfatn, lt»j 


BUILD DUTCH WINDMILLS 

HulIlI amt P'Ll windmills. Or mi Sil rnt al wlndniltli beautify aqy 
Eanirn. Can he easily eninirm'icd from oar Liras hlmi 
pfiiita. Com]ihat> detail? w ith Inaiructloiw. Ah drawhi** to Kile. 
Model B? a “ 75c. (Tu □ mtinly different p . : M Modf-IBIS 

- soc. Ot AFTSMAtfS MODEL CO,2033R llnSi.Mdt. jtiL«, Wis. 



U 


Forms to cast Lead Soldiers, 1 ndUttis,Trap* 
jiers. Hunters, Wild and Farm Animats* 
23^1 dlfTerent forms to select from* Every 
form guaranteed tn cast perfect figures. 
Send J>c stamp for illustrated catalogue* 

HENRY C* SCHIERCKE Spcnecr Rd. GHENT, N,Y. 
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Model Aeroplane and Boat 

Gasoline Engine 

Weight 18 o*. 

Get. tlic; thrill of operating a 
Model Aeroplane nr Speedboat 
powered vrith a real gatidUnc 
engine. 

Tht* little engine starts euDy. 
nine smoothly and steadily and 
turns propeller or flywheel bet* 
ter than 2,000 R.F.M, Tu 
purr h supers of thin engine we arc 
»u]iplying FREE BLUK- 
FIUNTS of suitable plane. 

Reasonably Priced 
Abo 3G' V bottom speed boat* tl&* 
rig net I to lit engine. Full Infor¬ 
mation and Blue Print* of Engine 35tj feuln): of 03* Helanra Pune 
35c (coin); of 56' Curl la Falcon Biplane, full .size (one set of two) 
51.00Corfu of 3ti # Speed Boats 35c (rein). Otherwise 10c On Cfjlti) 
brlEiiiH full In format Inn. 

GIL MFG* CQ„ 34Q3 NO. CICERO AVE„ CHICAGO, ILL . 

AGENTS! 

New Kind of 

Super-Juicer 

VOUll chance to make up to 
^ $20 a day dc mo ns tra t i 1 1 g 1 1 ew 
kind of automatic fruit juicer. 

Just turn handle and g£t all the 
juice instantly from oranges, 
lemons, grapefruit s, etc, like 
magic ! No work, no waste or 
worry. Strains seeds, pulp, 
pith. Easy to use—easy to 
clean. Fsiirta can’t runt* Rig profits, Write for "FREE Tost** 
aampln offer. Central States Mf&- Go,, Dept. C-5135, -15110 
Mary Avc., St, Louis, Mo, 



I Do Your PRINTING 

Card*. •tiTOOBery, circular*. Ugu .Jubdn. admtisEntf, etc, 
f Save money. Print for ailtori, t? lq pruMttjc^y rules ikiit. 
* Will dopopula? itoliea Printing liku Ilnwruring, Junior 
i p«h, S&.OO. .lob Pri-Hurn 111 up. Power J1I&. Wrile for 


I free catalog. THE KELSEY. Co., V-3 7 1 Meriden, Conn, 


INVENTIONS PAY 

Proof In Valuable Circular Free. PATENTS prepared, Died, prraecut- 
cd t75; Simple Case-i, Crude ldeyw Developed, TILAUI] MARKS 
135.00, COPYRIGHTS 55-00. Twenty Yearn Experience. 

J. J. O'BKILN, Patent AtteTT\ey«Enginccr t IDS W. 42ai* St, New Uik 


4t 


NERVES 


*1 


Ara You AEwaya Excited? r.itiguiul? WorrJftd? Gloomy? 
PMtlmlitlel Cotwil(ration* lndi««tinh. rild tmii pr.-U* *i. E 

b*il-luliK» in? flvral b T KYRV£ EXHAUSTION. l*r,ir, am4 

n^irtul «ku| Afftt iiti Hfftn' bun how lo 

Clll^ra ini Sdl S*nJ 23 CU. I4f ail book, 

III CHARD DLACHSTuMC, M-tTG FLATIRON BLOG., N. V. CITY 


New Motor-Driven 
Woodworking Tools 

New 1D32 line of "Delta" Qual¬ 
ity Tools Include* improved mo* 
tor-driven Jointerii, Hood Sawn, 

Circular Saw*, Lathes, Drill 
PrrHS, Moulding tUiltrru. Scroll 
Say r K,unrf Mu ring, Hunting, Mo i'¬ 
ll Kim:. Sanding Attachments^- 
and complete lino of accessories 
— all at new low price level*. 

Send TODAY for 
FREE illustrated FRtE 
48-page Catalog, 
and full details of CstalOR 
10-Day Trial Offer b 

and Easy Payment Plans. You will 
not be obligated In any way. 

Delta Manufacturing Co* 

377B North Rollon Street Dcpt.AG32 Milwaukee. WIs. 




PRIDE 52.50 

POSTPAID 


YALE 

PERSONAL LOCK 

A portable utility lock. Small. light, com- 
part. Can bo carried in your pocket or trav¬ 
eling bag tx> be attached to your hotel room 
door or your attteruom door. The same 
Yale Personal Lor-k can be used on your 
wins closet, dtsfc drawer or fruit cupboard. 
Don# not require tools and doe* not deface 
woodwork and can be Instantly removed 
from, one closet door and pUsod on another. 
Cun hot be jimmied yet an wimple a child can 
operate it. AG KS TS W A .NTI-11>. 

C. H. McDGUGALL 

463 Sanford Ave, Flushing, N. Y, 


REPAIR DISHES. FURNITURE, ETC, 
With a GUARANTEED CEMENT 



PEERLESS Waterproof CEMENT 

l00 Times Stronger Than Glue 

K V K R VO NE B UY3 When they jh'U " 
amazing results la using pEKtrlwa 
Cement in repairing broken dishea, 
furniture, radios, nuto pans — 

IC V l: 11YTH1X G. 1000 uses re pa! r- 
Ing leather, wood, china, glu**, 

nrny. WiiKipfwJ, hfiipicd, «jldprmj, Add* 

AGENTS MAKE CLEAN UP 

Vfitllt J-i* r b tup (bernt^ n;»lse Jit ?<. SG 

duly *• Iitr,t OiMit lo twrr 

“I’-!"'. *f-op f tmiUrj, f!f “3-Jd 31 

1,-itU* In | Fi bi,L,r+— **^1 D-illu 
I»u,' vmi* C. E, Cah.f.tK n. ftrrt 

■Uv." »F. |:.1. IU»n. SALES QL’AHAK* 

'rv.il r>, Votrit MOHEY hack a nodibi* m 

p^U- rn-if* oflfra footer nont elo^r prefit 

— t,U «lil|»rn*nlB phTpaiJ, f-'ul 3 «T *tmr*i tlrnO. 
vonilnfu] ride liafr, Wril* fet "f3ci Af* 

etfrr- Tn STORES U -U 

— Not* Attutiire Cumin Ubplay w,Jt 

1>|« ym4J hKml _ m _ 

pee a LESS WATERPROOF CEMENT CO. Ml Ff» 

J0oa Pad It Si, _ gT. LOUtS, MO. 



■Bamod A t Last! Flexible Wood 

No^ you can inlay, overlay, band, cover with the finest veneers now or old pieces 
made of ordinary wood. Presses, damps and cauls no longer necessary, FLEX WOOD is a natural 
wood veneer, mounted on a tough fabric and as pliable with the grain as canvas. Easily applied. 
Hundreds of uses. Cabinet woods _ 


uses. 

in a new form that packs a real 
thrill for the craftsman, Xo limit 
to what you can do with it. Walnut, 
Mahogany, Oak, Pnma Vera, Maple, 
Lace wood. Send for a special selec¬ 
tion that will mEiki* numerauA art id os such his 
Lamp Shades* Chocker Ituardn, Book Knds, 
etc,, vvhich the cmltainanlovea to build. New, 
different, bcuutlful. 


THE FLEX WOOD COMPANY. 4-118 W. DivisEuti SL, Chicago. 
Eudo^wl $1.00. jSetul prepaid iatfoduoteiy Kit of Flexwood, 
MARK LENGTH 


12' 

18' 2\* 

Name. , 

Check Wood Any Three 


□ Wal. 

□ Prima Vera 

Street, 

□ Mali. 

□ Maplo 

City. . . 

O Ouk 

□ Lacowood 


City ... , .State . 
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PlO Wl NG 
A FURROW IN 
FIELDS OF FISH 



Headed for ih* fishing: grounds , , , the Old Toivn 
Boat glulr^ easily * cutting a uay in the wide, wiki 
lake: spreading its wake astern. No shiver,, no 
quiver, no sag at the back. She’s strong, light 
and fast * , * reinforced everywhere to take a 
beating from the kicker. The rigid, wooden liuLE 
can’t crack open and leak * * * weather won/t 
shrink it and water won’t swell it. There are no 
expensive up-keep costs. 

There are many different moriels for every u,w* 
Prices as low as $90. Write for the free catalog 
showing big, fast, seaworthy nil-wood types for 
family use; open-deck boats for sporting. Also 
canoes; rowboats; and dinghies* Write today* 

Old Town Canoe Co., 1346 Middle St*, Old Town, 
Maine* 

Old Town Boats ” 

A ^ ^ A * 


SI Starts You In Business 


I am looking Tor a few more bright* energetic me a to act aa wholesale 
diiirtUtters for n new automobile signal device I have invented and 
patented* It is sonic tiling every car owner has been Wilting fur, some¬ 
thing nearly every niotoriit will buy at night. Garages, filling stations, 
hardware and automotive supply stores buy ten to fifty at n crack from 
my wholesale dUtrllnitors. My device retails at the popular price of $1 
yet at Iowa you a handsome profit. 

If you are looking for an opportunity to make some real money, even 
in depression times, if you are really serious about starting in busmen 
for yourself, send me your name and addresd today, I’U tell you by return 
mail liow a dollar bill can make you independent* But act now—'before 
your territory U taken. 


ARTHUR W. REYNOLDS, NEWTOWN, CONN., Dept B 



DEAFNESS IS MISERY 



Mmy people with defective hearing 
and UtJii NqIki tnjoy con ve rut loo, 
ro to Theatre and Church bccaaie they 
use Leonard Invisible Ear Drums which 
it tern Me Tiny Mcxuphnnes Gicinx 
in the Ear entirely out of njiht. 

No wirei,bitteriei or henl piece. 
They are inexpensive. Write fur 
booklet and sworn statement of 
the tuveuEor, himself deaf. 



A,Q* LEONARD, Inc*, Suits 699, 70 5Ui Av«^ New York 



START A BUSINESS OF YOUR OWN 


With this trailer you tre where U 10 Inialnesa la. r&torlng experi¬ 
ence not noec^Hary, Sure pruht^. Write for parlletilam, 
CREE1UO TRAILERS . .Wi S. ilcrmituAe Art)*, Chicago 
R'enffo manufacture, camp trailers* 




A personal confidential service for 
serious-minded inventors, having; 
worth-while practical ideas. 

Patents — Tradc-Mar i: r — Dr j igtthfg atid Drafting — 

I X ork big ;>J udth—Automatic l^tbor-Sai btg A \atbintry* 
Manufacturing (small and lame quantities.) Preparation 
and prosecution of parent applications, trade-marks, etc* 
COMPLETE FACILITIES for Inventors to develop, per¬ 
fect, or to patent their inventions* Facilities—10 engi¬ 
neers, draftsmen and patent experts. 50 mechanics and 
supervisory Staff, All or anf pari of the above service is 
available. Complete service for those desiring i;, 

ti'„% D M. HELLER 

yorrtjce p nteriL Attorney 

If00/1 Consulting Engineer 

31 EAST 1 Z T " ST., NEW YOR K. N.Y. 


PATENTS SECIJEED 

■ TCADE-MACIU REGISTERED 

A PATENT secured for a novel invention may prove to be valuable to you. T 
have had thirty-five years of experience in the practice of the patent and trademark 
law* Every case submitted to me will receive prompt personal attention* 

Write tome for FI IKK book IIOW TO GET YOUR PATENT and RECORD OF INVENTION 
CERTIFICATE. AM business will be kept strietly confidential. Send me a model or sketch and 
description of your invention for my free opinion whether it comes within the provisions of the Pat¬ 
ent Law* Delays in filing patent applications are dangerous* Write today. 

terms reasonable. best results. highest references. 

L. F. RANDOLPH, Registered Patent Lawyer, 302 Victor Bldg., Washington, D. C. 


/ 
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Small Ideas May Have Large 
Commercial Possibilities 

Don’t let delay rob you of your invention. ACT 
AT ONCE: Kemember that inventing is one 
thing and owning is another: Unless you have 
a patent on your idea, it may be difficult for 
you to prevent some other inventor from 
patenting it or some commercial concern 
from exploiting it. Failure to secure the 
proper patent protection has meant dis¬ 
heartening loss to many inventors. 

I Can Serve You Promptly, 
Efficiently, Secretly 

Prompt, efficient, secret service may be 
expected from my large organization of 
patent lawyers, solicitors, and draftsmen 
of long experience, all of whom devote 
their entire time and attention to patent 
and trade-mark cases. 

Reasonable Fees and Convenient Terms 

I have served thousands of inventors in all parts of the 
United States T and I am able lo aerve you very reus on ably 
and extend liberal terms of payment. So don't waste 
valuable time. 

Get the Facts Today 

Send at once for my FBEE BOOK, “IIow to Obtain a 
Talent,” It Eivqs you ail the vital facts about patents 
and about my service, tells what to do and how to do it. 

No inventor should be without this book, so* for 
your own sake, SEND THE COUPON TODAY, 


ALSO FREE 

“Record of Invention 1 * 
Blank 

On req&eit I will tend you FREE 
a copy of my "Itcoord of In- 
irntkn'' blank. On this blank 
you ran sktirh and describe yuur 
Invention and hate It witnessed In 
tarh manner that It miy he of 
value to you he evidence, Send 
coupon now and recrlre ihli farm 
together with iny fnv book. 


My Washington Location 

Above is a view of my drafting 
and spec 111 rut ion offices. whet* a 
large nafT of experienced ex¬ 
pert* Ii in my rocatanl employ. 
My offers in Wuhlflftnj ate 
convenient to the Patent Office 
and I ami my aulstanLi cm, 
therefore, appear promptly b'- 
fere the officials and ti am In e«. 


Clarence A* O’Brien 

Registered! Patent Attorney 

7Q-Y, Adams Building, Washington, D. C* 


PlrtM* Ecml Inc yuur Frcr llnuki ‘"Iluw |u Obtain a I 
Palcal, 1 ' iiml yuur * + rtmird ai Invention” form, without any 1 
cost or utilisation on my part. | 

J 

NAME______ | 

I 

ADDRESS ____ | 

I 

(Important t f'/rmo fTrlto or Print Plainly,) 


WAwt tcrfffu# to advertisers please mention Papular Meehan \c& 





















V 


12 i> 


POPULAR MECHANICS ADVERTISING SECTION 



■■iljir lend* tin? J'iL- 1,1 in tiro 

{filed motorists till a vt.-r th« 
^ U* S. A. UMi and boost oar stand¬ 
ard brand tu«*. reconstructed by tho 


-T-T-MM’- mm uranci lira, reronsiruciea oy ine 
I original scientitle it Miami prwtiy, bong, 

hard mmrvjco an rouiiho^t rands guaranteed 
12 MONTH WRITTEN: QOARjW TY BOND sent 
, _ i HALLOOU TIRES I w ** h *^cK tlr* 


'LSOTnlTl Iriu^'^ctiMt 
FlIvHiiki'TlL I siWTl 1 rt'trfei Wr 

l Tsl*ml 1 (iJaPrrT il !•' ILiP^iTi i u «■ i c r -l - fi tj * - ■£.. 
uffl 11 Full Sot. 6 

iLl>"Spiirk Plut* wrjrUa (4 Lj Frem wllbordfl* 
.O U A?. i t | ijf(i b Utntton mils of tar. model, rear. 

MIDLAND TIRE & RUBBER QO., OepL R65 


SAVE ON TIRES 

GO0D/VEAM Goodri ch^^ 

Tire stone 

and rtTLjFra 
TlRES 


FREE 

SPARK 

PLUGS 

See offer 
Below 


you purchase, 
ORDER TODAY 
SAVE MONEY, 
ftei. CORD Tires 
£ixo Tires Tube* 
30x3 S2.2D tj.ro 

3^x3 H 2.IS .*5 

31 x 4 2.95 JX> 

32 x 4 2.95 , 0 G 

33 x 4 2.95 .96 

32 x 4 >£ 3.20 1.25 

3.20 1.36 

& 4 x 4}4 3.45 1.35 
IdxS 3.00 1.60 

33 t& 3.60 

All Other Size* 


IHVENXS. 

Get 


gNT 

YOUR IDEAS 


tliis FREE Book 


Protect tlio future* prnlltH from ymir Mbh hy 
i-.ccunm; a U. S r Patent. DaliiYft arc often dnn- 
yermm. I glvo prompt and Dowotinl attention 
to your ciitihj—iHiThlny In ontruaLud t<> unskilled 
awlHtant-H. Tho Patent mlieu* Ltmjir urgefl you 
to BOlWt ji Competent ltoid*toEVfl Pat out At¬ 
torney In order to protect your liitcrontri orrain 
firiy. Tlioreforc. tarfari* doing anything ehc, 
Krtiil for my Nli\V PitMI-: ROOK and yet the 
hill fucK and ultli Lr 1 wlllttum) you my FItRIS 
''EccoFd of Invention" form. All eoTrosiiMiiiri- 
L'uco strictly couth! on Hah Write mu today. 



L. EDWARD FLAHERTY, Registered Patent Attorney 

109 Inlematbnal Building WASHINGTON, D. C 


PATENT BLANKS Slip C 


and Instruction for: 
liven (on and Attorneys 

13 ArtJirai. h mi A B" L| h ri ,t nt titan fc-* 41 . BritlcJ, £ ibKli.t! 

I'jLfril 15 iaJtJi. i ■ |.if J'f•.•■■'.lufp Inil tUf Lhi'i’. villi 4 U 0 JI I ■ ilf at bor.i .. . . ...ft 

bnl ilm hi'tH !i»|Tt. r;A i!nt!i 41 . Mail ii.e luW, Ilf" t be. G Pr..WU 

It'-(•■'-rii < l 1 iiUei!|<ib I K.-.ii. I LI (> r 11 . ' [nr*nli*mj frjf &iie‘* K>tir.£ r i-srb . . f 1 

Wmrirk !»»-»« njri it. dtzKtfamf, W *b^i-..fl. Prin I-ui FfttK- 

WADE SERVICE CO, 2 Z 7 < L firocklyn Stalitm, CLEVELAND, OHIO 


PATENTS 

[protect your ideas 

Write today for FREE BOOKLET, HOW TO 
OBTAIN A PATENT ami RECORD OF IN¬ 
VENTION—or scud Drawing or Model of 
>-our Invention lor Examination. 

Promptness Assured with Best Results 

MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 

Former Member* Exa minim; Corps U. S, Pater:t O hied 

Dept. A-100G Woolworth BJdg. New York 
672 Earle Building Washington, D. C. 


PATENTS- 


Trmlo Marks, Copyright*, Pateiit l^itiK^tio-n Handbook with 
ilhibtratlmiJH, 100 riuThamcal inovpJiicmtR. Senl free pnieeaeiL 

ALBERT E. DIETERICH 

.S’lfcrejinr tn Fred C. Dicterich S: Co. 

formerly tnaiitMr K^atnlnliig t'prp^. u. s. Patent Office 
H EG 1 S V BRED 

P AT E N T L AW VER find SOLICITOR 
021 -A, Ouray Bldg. 

“ T asni 


30 Yuara 1 Experience 


Washinyton, D. C. 


PATENTS—TRADE MARKS 

All etisen submitted given personal attention by 
members of the firm. Information and booklet 
free- Patent OHice and Federal Court practice, 

LANCASTER, ALLWINE&ROMMEL 

PATENT LAW OFFICES 
Suite 412,-815 15 th St. t N- W. Wanhmgton, D, C. 


TO THE MAN WITH AN IDEA 

Prulifhimr/ Jiiivlrrt Rjlidly b furnishnj without ehirire. Xk>okl*t cT 
Inmmimi ajui fortii ftir plidoBlfitf Idea frao on request. 

IRVING I. McCATHRAN, Patent Lawyer 

Furmuil, whM i.nd huccDiiar la niCIfAflD p, OWEN 
75 0 InliirnnUariRl hld£* ington, D, c. 

4 l*E p«rh Raw New York City 

•TRADE-MARKS i 


INVENTORS 


who derive largest profits 
know and heed certain 
simple but vital facta V- 
fort applying for Patents. 
Otir hook PaUnt-Ststfifi privea those facts; sent /rct\ VS'rito 
UCEY & LICET, 615 F Sfittl N. W.. Dr?f. S, WnhingtM, D. C. £mt. 1 S 69 . 

iloohft on ulL Hubirci. 1 '* arc sold by Popular Mechanics 
Prc#*» 200 limit Ontario Street, Chicago, Illinois 


PATENTS 


Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 


Listed Patent Lawyer in the latest editions of the Rand-MeNally Directory oFBankers and 
Bank-Recommended Attorneys, published by Rand-McNally & Co, f Chicago, III.; The 

H-iUi’ott Kyolf Directory of Guaranteed Attorneva. puhlialicd bv Legal Directory Corporation, 
Bouton, Mnn*.; Flugel's Law List, published by Legal Direetory Publishing Co,, St. Louis. Mo.; Amer¬ 
ican Lawyers Annual, published In Cleveland, Ohio; Bankers Service Leuiil Directory, published by 
Bankers Service Co,, Boston, Mass,; Eyre’n Law List. 9 Park Place. New York City; Walters Legal 
Directory, Omaha, Nebraska, and the National Directory of Attorneys, Baltimore, Maryland* 


WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 


Victor Building, 724- Ninth Street, N, W. 

WASHINGTON,D.C. 


t 


w 


H7int wrifitijr to advertisers please titdtlHoti Popular Mechanics 
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Delays May ® e Mostly 

patent 

Your Idea 




Don't lose time ~ Send for Big FREE BOOK 


Mail 111? cotijinn tcAlay, find in addl- 
lion to Ihc fieb book. we'll send, you 
Without charge a IfLLurcl nf Invention 
Blank. Thin form, when properly filled 
out may lx? of value to you an evidence 
should occasion require it. There is 
Bn chtno or obligation for this flertice. 
Mail the coupon NOW. 


tittle Ideas May Have Big Cammereial Possibilities 

ACT AT ONCE—and protect your idea. Remember, to get the benefits of 
your invention, you nut only have to invent it^-yrm have to PATENT it* 
Many men spend years perfecting an Invention, only to find that someone 
else thinking nlong the same linen him already received a patent on the 
idea. When we think of all such cases that have come under our personal 
observation* we cannot Urge too strongly that you take steps to protect 
your idea IMMEDIATELY* Delays of only a few days may be vitally im¬ 
portant to you. Do not Jose nil the benefit;! of your hard work an plan¬ 
ning and perfecting your invention. 

Mail the Coupon for FREE Book Today 

It Is of tremendous Importance that you file your application lor a patent at on«. Our 
free boot tells ypU how to proceed, what you need to know about patents in general and 
pivns. you an estimate of cur reasonable low. We sLto aend you a "Record of Invention** 
blank free. Take the flnst utep toward getting your patent now Mai] the coupon at 
once. If you M?nd along a *ketch and disruption of your Invention, we will promptly 
write you what, in our opinion, ought to bo done In order to protect it and for which 
sendee there will be no charge. 

Highest References—Strictest Secrecy 
33 Tears of Proven Service 

JwiSEFSS!". id the hrnj of Victor J. ttvuui A Co. are registered Patent Attorney*, 
uur legal and technical force* Include lAwyere, nglltM patent attorneys, parent drafm- 
nicti and searchers, Our 1 atent Offloo and Federal t'mirt practice is confined to patents 
ana trademark!*. \S e specialize In three two nub]rets In the exclusion of all others. In 
our 33 years of patent practice, wn have mim-htrfully served thousands of Inventors to 
whom we can refer. It Is a distinct ml van (ago to an Inventor to employ an attorney 
located In Washington as the U. H. Patent OffllQQ has no branches 

Here’s How We Operate 

As soon as the description of your Invention comet Into our ntrica 
y la Immediately put In charge of an attorney, wins Is jiarticii- 
larlj' familiar with the kind of Invention you have perfected. 

« *! Ih cloee personal mi pm 1 1*1 on, patent Heurchcru rnul 
ekiik'd dranatnen work. He [rentemalIy acre your case through 
to its conclusion. in abort, you fiavo the advantage of 
highly ekilled and experienced service. 

Here’s What the Coupon Brings 
Mail It Now 

Mall the couiJtm today and take the fbst step toward pro- 
re cling your Idea. You will receive the FKl’M Book, a 
l REE Record of invention Blank, and Infurmatlun on our 
hov l oil erfflto nn obligation h> mailing this coupon, 

€ur serylre la complete, our fere naaonable. and our ttfna 
convenient. Don't waste priceless time; mall the 
coupon NOW. 


J. EVANS &CO. 

Established JS9B 

REGISTERED PATENT ATTORNEYS 


MAIN OFFICE, &OQF Victor Building* Washington, D. C, 

BRANCH OFFICES! WO F Conway Building. Chicago; 233 F 
Broadway* New York; S2M F Fidelity Philadelphia Trust Building* 
Philadelphia; fiM F 1] in pirn Building, I'li in1uir£li; 1010 F Hobart 
Building, -Sun FnmcUcu* 


Please send nu? your fret? hook* "How to Obtain a Patent/' 
"Record of Invention Blank/’ 


and your 


Name. 


Street and No*,,._____ 


City,„__ 


__....State..., 


WAcn icrifinp fo adorrf tiers pfansd me it Ho ft Poptifnr Mcch antes 
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JOHNSON 
S £A ‘HORSES 


g^LTERNATE Firing Shock Ab¬ 
sorber Cone Cl utc h, Full Pivot 
Steering, Underwater ExhfcUst— 
a combination of developments 
that provide tomploioly for pleas¬ 
ant, carefree outboard motoring 
— and found only in a Johnson 
SEA-HORSE 4 or 12. Write for SEA¬ 
HORSE Handy Chart which gives com- 
plain specifications of untiru 1932 line. 

JOHNSON 
MOTOR COMPANY 

400 Pershing Road, Waukegan, Ilk 
Canadian Johnson Motaf Co. 
fftorlxut)* Cnimtl* 





(Situ ft Uj (UttL 


VLIh ff- 

now Lu Orica t- 
i nil I 1 r« l'4- * h 

(lottNjflint oil nhi ms run- 
no! do. BnllOi ItUSrleii- 
tijin min nliiLuI, pro- 
vtoohji trlplfs-dlni llifit 
iKiiurtJi^. ptatoru, 
viilyiirt uml every nmv- 
log juiTt frlotkm'tnje* 
Iteduwfn ivinir. vlhru- 
tlaa. sifjjM'. Incrr&ueit 
mpee iJ, f mtrlpn try. jki wur* 
saves oil anti gpA. 


DISTRIBUTORS! 

No 11 in U to pmi it 
field lor PVHOIL 
Every branch of Uuiiw- 
iry—mllls, tacioric*, 
Uoncr plants mllroaiK 
uiaiuifacturerrf of every 
kind as well as mil linn* 
nf ear owners* Imain, 
airplane*, tnjekn. licet** 
IWIuk h cations, aarnaes, 
now tiding rVftOtK 

IlK'tTi. 


Bulkl 


time im iint^i 


witli tniua proiiu from 
start. No rtsk—tin bis 
Utvi'diment. Get full 
furl- 1 - at oSirr. 


in perfected lubrl- 
cation* n&rmU**. Lully ffuw- 
imtn-il, Hjivc.h U) times ltd 
fUlLJlll cold. 

A Pyroli-tnaifcd enj recently 
tan rus mile* with no oil In 
cnitikcftBC. Hand rods of other 
urnuHni? feats, 

CremiJne PYROIL I* Iden- 
(tiled by tlu- w I lifted I'.'-roil 
Trade Murk und Signature 
Of W. V. Kidder cm every 
label. 

Willi >1 tea fat lid mm Of FJH 3 IL 

PYRQlL COMPANY 

W. V. Mldilii, Ph*. 

56? P TT al| (Odd-, La Crai««, Wti. 


Watertight Repairs 

to CANOES and BOATS 



Home Aura 
Repairs 


5WUW 

sSSfe 

to 


WITH 

SMOOTHOH 


Write for 

FREE BOOK 


AH IRON PUTTY 

smooth-on 

No.6 


L EAKY joints, bruised fabric 
surface* storage cracks, etc., 
become thoroughly watertight 
when filled with Smooth-On 
No, 6. 

This plastic Iron putty, easily 
applied with knife or trowel, 
jKinds perfectly between differ¬ 
ent materials, does not break, 
shrink or draw away from the 
joint and is not affected by sun 
heat, cold, min or bRQW. 

Uue SiTlOOth-On No. fi hlsn for 
making lifjjifc jolttta in ac^ngm|* 
for placing unci resetting glasu 
tigdina| wood or inrint, for avoiding 
leakage at dummy and roof flash¬ 
ings, for setting slate and pfont 
uhtta anti for wtiterprodfiog scams, 
vie. 

del Smooth-On No, 6 ppt 
tetuly to ubc> in l-1b. or 5-lb; can 
irom your dealer or from ua* 

SMOOTH-ON Ml’G*CO t lHpt,37, 
574 (ktmmllnlpaw Avc., 

Jmo) City, N. i. 


S)oitwiM SMOOTHON 



Only 

$ 22-50 


With H h.p. 

Motor 

53G.50 


CRESCENT 4" BENCH JOINTER 

A iiiiaUty-lHillr mai lilnr, handy, accurate, 
wdl riuUhi-d* Twii-kuifc round nafcty head D 

CKHUflrJ !a lii:[-|#iflLfi Alt!urn,Ik 1 Iiul4 wSO. id.'ailtl' 

(mir rllbb, wDrltU-t iP.n.u An/ fi|Lt KtktL Ttll If 
a I.*! 4(4 At till |T riinl" I.v liioc lUt 
wiU d*F 1 M mn.U^.ftp -1 arJTks* { 

Yn«i Ut* m ri<k lit m<!-n , 
ir.I I-IJ ttuf tnnntf.Wi 1 
* Ll I *| fcr 1 1 Ml. 

.“WnJ A'f /jut.-rJVi 

the CRESCENT machine CO. 

01 Columbia fit. LEErUHt 


Send for FREE BULLETINS 



Only 


50 



BEST LEVEL EVEH DESIGNED 


New sANjySSriyENS No. m ;?» tine a huhfack 

i.gVEI,. itlefll kir Ifqmo Work-Shop, Fftctory* Rond 

Uulftion, oil narnof Instilmtl&mii etc- Compar t, gtortiy. 

aufurflEc . f -■ i■ c11. 1 ft>ml iif ranta Of 4irl; yaui ■! 

Lmlt Tit! Th' 7 r k " 

Hniid t M Level &Too 1 Co,, jlflroit, JiOch* 


ELECTRIC 

LIGHTS 

ANYWHERE 


COMPLETE ELECTRIC I 
LIGHT PLANT 


*99 


f or )Giir Coiink}' Menu*. CiraF, 

__ rolUte, nbtmtT tkitridljf a nfcJed* 

HO nr 52 v..St LIGHTING PLANTS 4S low ns m00. Ooi' 
plcic u'irin^ for ten lifihu, tnclujin| bidhi, $12, Alio -JiLca* 

Alternating Current Models 

A. C. LITE PLANTS up to 10 K. W. bring 
tlic (ame entrant a* supplied^ by powtt com' 
panics. Operate all » 

RADIO. An 
outboard motor 

#*« f Wrirc for PoUfT — Sf you will 

H ] tk’^rtK-1 he pUee where ywi tve l 

1 clcctridcy, vve can send complete: 

[ tSet.nl i and proposal free* Terms 
l c.m \>c arr.inpcJ. 

_ h D, W* ONAN & SONS 

^ HoyuLtnn Av«„ MlbtieaiHilb), Mlnii- 



Operatc all Atondird " appliinoeii. 
RADIO. Ait caiy to rmtall as an. 


>*Gf r ULAFt MECHANICS PRESS, PftEPJTEn IN U, S* A* 



















































